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AGGRESSIVE BEHAVIOR IN MIGRANT PECTORAL SANDPIPERS 


By WILLIAM J. HAMILTON III 


The analysis of territorial behavior of migrants and wintering birds may prove to be 
a particularly fruitful approach to the behavioral analysis of territoriality since some of 
the complicating elements of nesting territories are lacking. Individuals of some species 
such as the Mockingbird, Mimus polyglottos (Michener and Michener, 1935) and the 
Anna Hummingbird, Calypte anna (Pitelka, 1951) defend somewhat reduced terri- 
tories in the breeding area throughout the year. Many migratory species maintain terri- 
tories in the fall and winter but as far as I have been able to determine the only shore- 
bird species which has been reported with a territory at this season is the Lapwing, 
Vanellus vanellus (Lind, 1957). The fact is, however, that individuals of a number of 
North American shorebirds maintain territories for greater or lesser periods at stops in 
the course of migration. This account describes territorial behavior of the Pectoral 
Sandpiper (Erolia melanotos) observed oa the Delta Marsh of south-central Manitoba, 
Canada, well south of any known breeding area for this species. 

The Delta Marsh is separated from Lake Manitoba to the north by the lake ridge, 
a low wooded pressure ridge. Near the village of Delta a second similar bar runs parallel 
150 meters deeper in the marsh. Recent years of high water flooded the dense stand of 
Phragmites in the intervening marsh, known as the Back Marsh, and at the time of 
this study it was an open pool choked with submerged vegetation and capped with a 
mat of duckweed (Lemna minor) and algae thick enough in places to support feeding 
shorebirds. In the shallower parts of the Back Marsh broad spans of debris-littered 
mud provided favored feeding areas for numbers of Pectorals and other shorebirds. 
Elsewhere on the marsh Pectorals were widely distributed in areas generally shallower 
and drier than those situations preferred by most local shorebird species, although 
some individuals remained with mixed flocks of other species. An occasional individual 
was seen along the sandy beach of Lake Manitoba and on August 26 two Pectorals were 
flushed from the edge of a harvested barley field not far from a creek just south of the 
marsh. Repeated checks of shorebirds frequenting flooded fields at this season failed 
to detect this species. 
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METHODS 


Most of the field observations were made from a car parked on a dike crossing the 
Back Marsh. This method of observation was less disturbing to the birds than an 
unconcealed observer or a blind and the observer could arrive and depart without put- 
ting the flock to flight. Moreover, after the birds had become accustomed to the car it 
could be moved opposite interesting encounters without disrupting them. Most observa- 
tions were made with binoculars on birds from four to 25 meters from the observer. 

Throughout much of the summer of 1956 single Pectoral Sandpipers were noted day 
after day at certain places at the edge of the marsh and on roads across it. The follow- 
ing summer a careful watch was maintained for the arrival of the Pectorals. The first 
influx was noted on July 17, and by the morning of July 19, when systematic observa- 
tions were begun, some Pectorals had already established well-defined territories. No 
birds were individually marked in the course of this study, but a few birds could be 
recognized with reasonable certainty by certain morphological and behavioral peculiari- 
ties. For example, bird A centered its feeding activities on a small islet and when flushed 
often flew to a small mud bar at the edge of the marsh. The adjoining territory owners, 
B and C, were both considerably smaller in body size than A. Bird B was more wary than 
its neighbors. When it returned to its territory, it almost invariably landed within a foot 
of a particular spot in its territory and from there fed counterclockwise along the shore 
until it came opposite a small mat of vegetation a few feet away. Then it would fly 
across to the mat and feed for a time before returning to its original path around the 
island. C spent much more time resting and preening than either A or B, usually at the 
base of a post near the center of its territory. Its feeding routine was as predictable as 
that of B. Observations of this sort together with a concentration of aggression along 
well-defined boundaries and the predictability of the outcome of these encounters helped 
confirm the identities of a few individuals. 


FLOCK ORGANIZATION AND BEHAVIOR 


One flock of about 35 birds occupied the same area of the marsh for 13 days begin- 
ning on July 17. Desertion of the area was probably due to repeated human intrusion. A 
flock of over 50 birds remained at another location from July 21 (and probably a few 
days before) through August 15, at least 26 days. Probably these birds migrated rather 
than moved elsewhere on the marsh, since desertion coincided with a general migration of 
several species of shorebirds in the Delta area and with a sharp decline in the number of 
Pectorals on the entire marsh. Both of these flocks completely vacated the areas they 
had occupied. The area of the smaller flock was reoccupied by a smaller number of 
territorial Pectoral and Semipalmated (Ereunetes pusillus) sandpipers a few days later. 
The area occupied by the larger flock was flooded by heavy rains following the depart- 
ure and was not utilized again by Pectorals during the summer. None of the flocks under 
observation contained young of the year; careful vigil failed to reveal these easily recog- 
nized birds until August 25. 

All of the flocks of the Back Marsh, several hundred birds in all, remained at their 
chosen locations throughout the day. Shortly after sunset on clear evenings scattered 
individuals from the many flocks flew up and headed south over the main marsh. The 
exodus became most pronounced about 20 minutes after sunset, and 15 minutes later 
the Back Marsh was vacant of Pectorals. On clear evenings the timing was quite precise 
but on overcast evenings the departure was always earlier, sometimes as much as 25 
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minutes. Over a mile to the south the Pectorals joined great flocks of other waders: 
Greater (Totanus melanoleucus) and Lesser (Totanus flavipes) yellowlegs, Marbled 
Godwits (Limosa fedoa), dowitchers and hordes of smaller shorebirds which had as- 
sembled on a long mud bar jutting into the open water of the main marsh. Before sunrise 
the Pectorals returned to their places on the Back Marsh. 

The size of the Pectoral flocks ranged from about 25 to over 150 birds. It soon 
became evident that flock unity was maintained with little or no exchange of individuals 
between flocks, for certain individuals were recognizable and repeated counts of indi- 
vidual flocks showed little variation from day to day. Perhaps flock unity was favored 
in this area by the presence of deeper intervening areas less suited to feeding. Usually 
when a flock flew up it would not join other flocks circling nearby. Occasionally joining 
took place but the mixed flocks usually separated before landing. Sometimes a composite 
flock would land and then, after a brief interval, the foreign flock would fly up and 
return to its own area. 

All flocks included both territorial and non-territorial individuals. The non-territorial 
birds remained at the core of the flock and territories were established about the periph- 
ery. In one flock about 35 birds occupied a central area of about 500 square meters. 
These were surrounded by from 15 to 17 territorial individuals, some with territories 
bordering the central area, others farther removed. The percentage of territorial indi- 
viduals in other flocks was similar. 

While any great disturbance flushed the whole flock, any birds remaining behind 
were usually territorial individuals, although an occasional bird would remain in the 
central area. If a territorial bird was the first bird to take flight, it usually passed over 
the central area. Here it might land or pass on, other birds joining the flight as the 
calling bird passed overhead. If the stimulus initiating flight was not great the flock 
often flew only 20 or 30 meters before returning. In this situation the territorial birds 
might return directly to their territories. Usually, however, all the birds landed in the 
central area. There the territorial birds delayed for two or three minutes, preening and 
feeding, and then flew out to the territories. The typical creaking call was given con- 
tinuously during the flight. Often several territorial birds flew up at once and all of 
them moved out to the territories during a brief span, usually less than a minute once 
the movement had begun. If the disturbed flock left the vicinity of the Back Marsh, 
it invariably circled over the ridge to the south in the direction of the evening flight. 
The flocks were never seen crossing the lake ridge to the north regardless of the wind 
direction and the approach direction of a disturbance. 


BEHAVIOR OF INDIVIDUALS 


Displays——Only fragmentary notes (Brandt, 1943; Scott, 1951) on the behavior 
of Pectoral Sandpipers have appeared since Nelson’s initial description (1884) of the 
spectacular balloon display on the breeding grounds in the arctic. Pitelka (MS) reports 
that this display is used in courtship as well as in male to male territorial encounters. 
It was not seen during the present study. Some of the fighting postures of the Pectoral 
are less flexible in their expression than others and all are subject to some variation. 
For this reason the illustrations which accompany this paper represent only what is 
considered to be a typical expression of the described postures. The intense sparring and 
fighting is more likely to be opportunistic than the threats given from greater distance. 
In fighting particularly the postures often blended imperceptibly one to another. 

Alert.—An alerted posture (fig. la, b, c) with the neck stretched high and the legs 
straightened is characteristic of many species of shorebirds and other birds as they watch 
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Fig. 1. Typical postures of Pectoral Sandpipers: a-c, alert; d, normal feeding; e, displacement 
feeding; f, wing-away; g, supplanting. Drawings by Gene M. Christman. 


a predator or a potential territorial intruder. In the Pectoral this posture is typically a 
response to minor disturbances which may or may not precipitate flight. In this situation 
the head is moved quickly back and forth short distances while the body is held in place. 
The posture has a range of expression, the intensity of which may be judged by the 
degree to which the bird stretches the neck and raises the forepart of the body and by 
the extent and vigor of the backward and foreward movements of the head. Often a 
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hollow sounding ooot ooot ooot ooot call accompanies the posture (fig. 1a). Passing 
flocks of Pectorals, Tree Swallows (/ridoprocne bicolor), and even a calling Downy 
Woodpecker (Dendrocopos pubescens) on the nearby ridge elicited this response. 

A nearly identical posture but with the head held farther back (fig. 1b, c) preceded 
almost all supplanting charges and was given anywhere in the territory, often accom- 
panied by a rapidly chattered id id id id id call. This behavior seems to convey a con- 
siderable element of threat and was often elicited by non-territorial birds which had 
landed or were about to land nearby. Usually this was sufficient to make an intruder fly 
up. A similar posture seen in territorial Lapwings (Vanellus vanellus), also seems to be 
threatening (Lind, 1957). At least one observation seems to indicate that neighboring 
birds did not always distinguish correctly the message conveyed in the two situations in 
which this posture appeared. Once a slight movement on my part appeared to elicit the 
alerted posture from a feeding bird less than six meters from me. At once a second terri- 
torial bird feeding over three meters from the first assumed the same posture and 
moved toward it, having apparently interpreted the posture as a threat. The rest of the 
flock did not react to the movements of these two birds although the alert in response 
to danger often spread quickly through the flock. 

Crouch.—In the crouched posture (fig. 3a, b) the head and neck are stretched for- 
ward over the ground and the ankles may be bent, lowering the body close to or 
touching the ground. Sometimes the tail was lowered and occasionally fanned on the side 
toward the opponent. The back feathers were sometimes erected (fig. 3b) and the carpal 
joint of the wings held slightly away from the body, but the wing tips remained nearly 
in place. A harsh, high-pitched continuous squeaking call frequently accompanied this 
posture. Crouching was a conspicuous feature of territorial encounters and often several 
pairs of birds throughout the flock were in this posture at once. In territories crouching 
occurred only at the boundaries, but it was also conspicuous in the non-territorial area. 
Often an advancing bird would move forward in this posture with minced steps either 
directly or, more frequently, half-sideways. Crouching frequently stimulated opponents 
to take up the same posture. Crouching also seemed to inhibit attack. Birds in this pos- 
ture were rarely attacked regardless of the intensity of the encounters. Most frequently 
the two crouching birds aligned themselves parallel, facing either toward one another 
(fig. 4b) or in the same direction (fig. 4a); but sometimes, especially if the birds were 
facing one another, their alignment formed an angle of over 45 degrees (fig. 4c). No 
more than two birds were ever seen crouching together. 

Some authors (Forbush, 1912; Hudson, 1920) have reported Pectorals “sitting 
close” in a crouched attitude when approached. Once I saw what appeared to be this 
posture in a feeding flock of Pectorals as I crawled through a dense stand of Phragmites 
to get a-better view. As I neared the edge of the thick vegetation, my presence was 
detected by several of the nearer birds. At once they crouched in an attitude much 
deeper than the usual preflight bow (Daanje, 1950), with the head and neck fully 
extended in the crouched position. Another time, when I chased a bird with a crippled 
wing down a dirt road it suddenly assumed a posture similar to the crouch and remained 
motionless. When dogs approached captive caged Pectorals the birds sometimes re- 
sponded by crouching. On the basis of these observations it seems likely that this 
posture expresses a considerable element of fear. 

Wing-away.—A movement of one wing (fig. 1f) raised by a territorial bird as it 
retreated from a border fight was occasionally seen. Usually the wing raised was the 
one away from the opponent, thus revealing the upper surface of the wing. Hohn (1957) 
records what may be a homologous movement in the White-rumped Sandpiper (rolia 
fuscicollis) and the Baird Sandpiper (Erolia bairdii). 














Fig. 2. Aggressive postures of Pectoral Sandpipers: a, sparring, the arrows indicating the direc- 
tion of head and neck movements; b, fighting; c, sparring in spread posture. Drawings by 
Gene M. Christman. 


Wing-spread.—This position (fig. 2c) is similar to the sparring posture but one or 
both of the wings are held away from the body. The wings are bent sharply at the 
carpal joint and as the bird stands erect the white undersurface of the wing is exhibited 
to the opponent. If one wing is held farther away from the body than the other, it is 
frequently but not invariably the wing toward the opponent, although the two birds 
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never face more than slightly away from head-on. This position is maintained only 
during intense encounters and is often interspersed with actual fighting. 

Sup planting. —Aggressive supplanting is one of the most conspicuous features of 
the behavior of territorial and central-area birds. In a supplanting charge a bird either 
rushes across the ground or flies at the opponent or combines the two methods of attack. 
The choice of the pattern used apparently depends to a large degree on the distance to 
the territory violator. Flights were more frequent from distances over three meters, but 





Fig. 3. Two variations of the crouch posture of Pectoral Sandpipers. 
Drawings by Gene M. Christman. 


occasional charges on foot were noted from considerably greater distances. The posture 
of the bird charging on foot is quite variable. Sometimes the head is held low and the 
body is depressed in a position much like the crouch (fig. 3a). This method of supplant- 
ing is more frequent in the central area. Here attacks are usually terminated when the 
aggressor delivers a jab with its bill or the opponent moves on. During the charge the 
back feathers are sometimes erected. Less frequently the charge is made in an upright 
posture similar to the alert or even with the wings held away from the body as in the 
spread. As a bird flies at an opponent it gives a harsh repeated call. Usually the tres- 
passing bird departs before or as the territory owner lands. Typically the aggressor lands 
just in front of the bird against which the attack is directed. The study of movies of this 
action suggests that the attacking bird runs across in front of the opponent with the 
wings held high overhead (fig. 1g). In one case the trespasser apparently did not see the 
approaching owner, which landed directly on the back of the feeding bird. Supplanted 
birds often landed in the territories of other birds only to be quickly supplanted again. 
Several such encounters might occur before the bird lands in the central area or flies off 
to another part of the marsh. Often the supplanting charges directed at the intruders 
draw territorial birds to the edges of their areas, initiating encounters with neighbors. 
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Fig. 4. Orientation of pairs of Pectoral Sandpipers in the crouch posture. 
The area of light stippling indicates the territorial boundary. 


INAPPROPRIATE ACTIVITIES 


Because of the limited nature of the data presented here a critical review of current 
ethological concepts and controversies seems inappropriate. Primarily, therefore, the 
classification of behavior used in describing territorial activities is presented only to 
facilitate description and to make the information presented more usable to others. 

Certain seemingly inappropriate activities typify territorial encounters. Movements 
of this sort performed under similar circumstances have been termed displacement 
activities (Tinbergen and van Iersel, 1947) if the expressed behavior is apparently alien 
to the activated tendency. ‘““Tendency” to behave is used here as a descriptive term more 
directly related to the observed behavior (Hinde, 1955) than a term such as drive. It 
implies only that the animal is more likely to behave in one way than in another. 

Displacement feeding.—Most territorial encounters were preceded by active feed- 
ing (fig. 1d) and this usually persisted as a bird approached a neighboring individual. 
Often, however, long before any signs of posturing had appeared, it became obvious 
that a boundary dispute was imminent, for the feeding jabs became more intense and 
the birds moved toward the boundary more rapidly than during undisturbed feeding. 
As the gap between the two birds closed, the feeding became sporadic and the jabs were 
sometimes directed at short stubble, a pattern not typical of the usual feeding routine. 
Now the birds might crouch with the tail lowered and the back feathers erected (fig. 3b) 
and yet make sporadic jabs into the substrate with the bill. Again, as the birds retreated 
from the crouch there was first intense feeding but this gradually subsided to the ordi- 
nary feeding routine (fig. 1d) as the gap between the antagonists widened. Thus, in this 
situation, the distinction between normal feeding and displacement feeding could not 


> 
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be clearly made. Feeding of such an intermediate type may have been functional at 
times in the sense that particles of food seemed to be swallowed occasionally, but the 
feeding jabs delivered from the crouched posture seemed to be entirely vic. cious. Feeding 
thrusts unaccompanied by swallowing movements were also interspersed with sparring, 
either singly or in brief spurts, but always in much more vigorous and halting manner 
than during normal feeding. 

Displacement sleeping.—Displacement sleeping is characteristic of fighting in the 
Avocet, Recurvirostra avosetta (Makkink, 1936) and Oystercatcher, Haematopus 
ostralegus (Makkink, 1942). One observation of Pectoral behavior may possibly be 
referable to this phenomenon. A bird had just supplanted a territorial neighbor that 
was feeding along a territorial boundary. The attacker immediately crouched and the 
attacked bird flew to a log several feet away in its own territory and immediately 
assumed the sleeping position with the head on the back. Before feeding to the terri- 
torial boundary this bird had been preening extensively, a characteristic pattern before 
sleeping. In numerous other similar encounters no such pattern appeared. Thus, if dis- 
placement sleeping occurs at all in the Pectoral it is rare at this season. 

Redirection activities ——Activities appropriate to the activated tendency but with 
inappropriate orientation have been termed redirection activities (Bastock, Morris, and 
Moynihan, 1953). Many instances of what appeared to be redirected aggression were 
noted among the territorial birds. Usually these involved birds at a territory encounter 
in which one of the participants would suddenly turn and supplant another bird some 
distance from the original opponent. Typically this second attack was directed at an 
individual which was exhibiting less aggression at the moment, either a non-territorial 
individual or a bird of another species. This attack usually supplanted the new opponent 
and the encounter ended. Typically this behavior pattern was demonstrated by smaller 
territorial birds when encountering larger individuals and by birds which were being 
defeated in sparring and fighting maneuvers. 

As the territorial boundaries became better known to the observer an alternative 
explanation of some instances of apparent redirected aggression became possible. Some- 
times the object of the new aggression was penetrating the territory of the attacker to 
a greater depth than the bird that was under current encounter. This situation almost 
invariably provoked an attack. On the other hand certain of the observations seem 
beyond doubt to be attributable to a redirection of aggression as the following example 
demonstrates: Two Pectorals were crouched inches apart at the territorial boundary. 
Another Pectoral landed less than a meter away in the territory of A. Now bird A left 
the crouch at once and supplanted the new arrival. In a few moments both A and B 
were again crouched at the border and again A left to supplant another Pectoral which 
had landed in its territory, this time passing by two Least Sandpipers (Erolia minutilla) 
which were also feeding in the territory. As A and B again approached one another at 
the border one of the Least Sandpipers fed to one side of A and slightly deeper in A’s 
territory than A. Suddenly B attacked the Least Sandpiper, moving past A well into A’s 
territory. Now A fell on B, fighting vigorously and B was quickly evicted from A’s 
territory to the border where both birds again crouched. Shortly thereafter both fed 
away from the boundary. 

Shaking.—Rapid rotating shakes of the body, closely resembling a similar move- 
ment found in most birds, were frequent during preening and after bathing. In this 
context, interpretation of the function in terms of autochthonous or immediately useful 
feather rearrangement seems fully adequate. Following territorial encounters shaking 
was also frequent, usually after the displacement feeding had subsided and the birds 
had retreated some distance from the boundary. It was also frequent in birds which 











170 THE CONDOR Vol. 61 


had flown off a short distance after having been supplanted regardless of whether or not 
the supplanted bird had displayed. Shaking appeared here shortly after the birds 
resumed feeding, more frequently if overt fighting had been a part of the interaction. 
Shaking rarely or never occurred prior to encounters when normal feeding blended to 
displacement feeding prior to an aggressive encounter. If, in these contexts, the move- 
ment is an autochthonous response to feather misplacement, it might be expected to 
appear following landing, when the feathers would seemingly be disordered as much as 
when a supplanting flight without physical contact had occurred. 

Andrew (1956) studied a similar movement in several species of Emberiza. He 
found that shaking (feather-settling in his terminology) was prone to occur when the 
nature of activity changed. His interpretation is that “irrelevant feather-settling move- 
ments thus appear to occur when two conflicting tendencies are present, but neither are 
strong.”’ Armstrong (1952) has suggested that shaking is a displacement activity in 
similar contexts in the Ringed Plover (Charadrius hiaticula) and other birds but 
Simmons (1955) feels that such movements are more likely to be autochthonous com- 
fort movements in direct response to the misplacement of feathers during display. If 
shaking results from autochthonous stimulation as Simmons suggests, it still does not 
explain the latency of its appearance following the encounters just described. This 
seems to be fully accounted for, however, by Weidmann’s (1956) suggestion that in the 
frightened Mallard the feathers are sleeked and the bird is unable to shake them in 
order until the retarding influence of the escape drive has been eliminated. The shaking 
is thus interpreted as an autochthonous response to feather misplacement and sleeking 
which is probably sympathetically innervated. The latency is explained in terms of the 
duration of sympathetic response and consequent sleeking. The contexts of Andrew’s 
observations (op. cit.) lends support to this hypothesis. It is thus no longer necessary 
to explain the movement in terms of conflicting tendencies at least not in the sense that 
the movement is some sort of a behavioral product of the conflict. 

Defecation.—This is another activity which cannot be categorized simply. It oc- 
curred at intervals of several minutes during normal feeding but became increasingly 
probable in the situations of excitement. It was frequent in the alert posture or the bow 
(Daanje, 1950) prior to taking flight and also during aggressive encounters, particu- 
larly in the crouch, occurring just before and just after the period of posturing and 
fighting. Simmons (1955) noted defecation as a typical response of frightened waders 
throughout the year. Careful study of the situations where defecation or defecation 
movements (spreading the feathers about the vent without producing feces) occur may 
reveal that a preponderance of such movements occurs when fear rises sharply in any 
contest. 


FIGHTING 


Fighting and mutual threatening occurred only rarely if one of the participants 
of a clash was a non-territorial individual. At territorial boundaries, however, clashes 
involving threatening were numerous and fights were frequent. The most common pos- 
ture in boundary threatening was the crouch. Often this led to sparring, the birds 
standing bill to bill swaying the outstretched necks in unison in an arc from side to side 
(fig. 2a). Sometimes this movement brought one or both of the birds nearly to the 
position of the crouch again, and indeed a rigid crouch was often assumed at this point. 
Two birds might begin sparring immediately without crouching first, especially at certain 
locations where the position of the boundary had become well fixed during numerous 
previous encounters. Overt fighting might follow crouching or sparring but more fre- 
quently it resulted directly from supplanting charges with no preliminary posturing. In 
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these instances fighting broke out instantly, both birds jumping into the air and kicking 
and stabbing at the opponent (fig. 2b). The wings seemed to be used only to balance 
the bird. Sometimes fights lasted several minutes and in these encounters the fighting 
in flight alternated with fighting on the ground. In the latter the spread posture was 
used, usually with both wings held away from the sides. Sometimes the spread accom- 
panied the alert posture and at other times it was a part of a lower charging position 
(fig. 2c, bird on left). These prolonged fights were more frequent when the boundaries 
were being adjusted during the initial period of territory establishment and at particu- 
lar points on boundaries which seemed to remain in dispute over a period of several 
days. Usually fights were brief, with the defeated bird taking flight or retreating slightly 
and dropping into a crouched posture. In the crouch the defeated bird was usually not 
further molested. Often the victor also crouched and eventually one or both birds walked 
away from the boundary, feeding vigorously. But occasionally the victor would press the 
matter further, leaping atop the crouched opponent and hammering at its head with its 
bill, finally grasping the feathers of the nape with the bill and tugging at them. In such 
instances there was no evidence of additional defense by the loser. One such attack 
resulted in the loser being driven deep into the mud where it remained for some seconds 
after the victor had relinquished its hold and moved away. The loser slowly rose from 
the mud but was so wet it was unable to take flight when the flock flushed and it did 
not fly off until several minutes later. There was no apparent loss of feathers in any of 
the fights. 


AREA AND TERRITORY 


The outstanding feature of the behavior of the territorial birds was that the tendency 
to attack or to flee from another bird was dependent on the location of both birds 
involved. That is, the probabilities of attack or retreat were determined by the location 
of the territorial individual and its neighbor with respect to certain fixed landmarks. 
When two birds crouched, they always aligned themselves on their own side of the 
boundary line. If either bird crossed the line, fighting broke out at once and the positions 
were quickly corrected. 

The boundary was recognized by both parties. When two birds were feeding in 
adjoining territories, one might appear to be headed directly into the territory of another 
and a boundary dispute seemed inevitable. Yet just as it arrived at the boundary it 
would turn to feed along the boundary briefly and then return to a more central loca- 
tion in the territory. This was the characteristic pattern when the neighboring individual 
was present, even though the owner might make no apparent aggressive move. It seems, 
therefore, that once the territorial boundary had been established avoidance played a 
large though less spectacular part in the maintenance of territorial boundaries. When 
the owner was absent, however, usually visiting the central area, boundary trespass 
was often flagrant. An example of such behavior and its usual consequences follows: A 
had been feeding in the central area while 8 fed in its own territory. Now B fed to the 
A-B boundary and, slowing its forward progress somewhat, continued into A’s territory. 
B had moved over a meter into A’s territory when A returned, calling sharply. B half- 
ran, half-bounded across the border and dropped into a crouch with back feathers 
sleeked, less than 10 centimeters behind the line which I had plotted as the fight border. 
A also dropped into a crouch where it landed, the back feathers erect. From these posi- 
tions they began feeding, B retreating from the border. 

Typically the aggressiveness of territorial animals wanes sharply when they tem- 
porarily leave the territory (Nero, 1956; others). Some territorial Pectorals were 
slightly more aggressive than non-territorial birds when they were flushed to the central 








172 THE CONDOR Vol. 61 


area, although they were considerably less so than during territory occupancy. But 
differences were slight and often territorial birds were supplanted by residents of the 
central area. An example follows: A, B, and C had been fighting frequently at their 
adjoining territorial boundaries. A disturbance flushed them and they flew to the central 
area, maintaining their relative positions but landing about a foot from one another. 
In a moment they began feeding in place in a manner in no way distinguishable from 
normal feeding. At this distance these same birds on their territories would surely have 
crouched or fought. In a few minutes they returned to their territories. 

The territorial boundary between A and B was studied in particular detail. Locations 
of fights were used to plot the hypothetical border. The plotted location of the border 
remained constant from day to day, usually varying less than 10 centimeters, but at one 
point an adjustment of nearly a foot took place over the span of several days. The zone 
where crouching might normally be anticipated ranged about a foot to either side of 
this fight line, although occasionally a single bird might crouch more than a meter from 
the border. Such crouches were never mutual. Anywhere from the border to about two 
meters from it, agitated feeding might be expected which increased in intensity near the 
border or the neighbor. Body shaking was most frequent in a wide zone well behind the 
boundary. 

Conflicts were prone to occur in certain positions along a border and fights or mutual 
crouching were usually confined to these positions. Nevertheless, an entire border 
existed and some interactions occurred along the whole boundary. Birds D and E 
sparred many times a day at one point along the border. Here the position of fighting 
was localized on a small bit of higher ground. But, even on a rather uniform boundary 
such as that of A-B, interactions were largely localized. About half of all conflicts oc- 
curred within six inches of the base of a small clump of debris, the debris being approxi- 
mately on the boundary. A dead cattail stalk (Typha) lying on its side was another 
point of concentrated boundary interaction. These two objects were the most prominent 
landmarks along an otherwise quite uniform boundary. Prominent landmarks formed 
a part of other territorial boundaries. Perhaps the lack of easily recognizable landmarks 
in a relatively uniform terrain explains in part why fighting was confined to these spots 
and why boundaries were sometimes less fixed at other positions along the boundary. 
Von Frisch (1956) found that territorial boundaries of the curlew (Numenius arquata) 
were often drainage ditches which dissected terrain that was flat and unmarked. William 
J. Maher (personal communication ) tells me of watching male Pectorals on May 29 and 
30, 1957, giving mutual aerial display on opposite sides of a tributary of the Meade 
River in Alaska when the narrow channel was the only prominent landmark in an other- 
wise nearly uniform snow-covered terrain. These observations would seem to indicate 
that the border is recognized by the surface landmarks in the vicinity of the actual 
boundary of the occupied area and that the locations of boundaries may be to some 
degree predetermined by the location of these landmarks. 

Throughout the day, territorial defense was continuous regardless of the activity of 
the territory owner. Daily absence from the territory, largely if not entirely due to dis- 
turbances (low-flying aircraft, hawks, human disturbances, and so forth) probably 
amounted to less than an hour during approximately 16 hours of occupancy. Even in 
the evening after sunset, with the daily exodus to the main marsh minutes away, dis- 
putes and fighting continued seemingly unabated. During prolonged rain the number 
of aggressive encounters diminished, probably due to the lessened activity, for many birds 
stood motionless in a resting position or with the head withdrawn. Such occasions em- 
phasized the rarity of inactivity in these birds. The resting posture was not seen at 
other times. Feeding, fighting, preening, and sleeping consumed the day. 
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Territorial aggression appeared to wane slightly in August but no general break- 
down of the territories was noted. The waning of interspecific aggression was the best 
indication that the strength of aggression was diminishing. 


BEHAVIOR IN ESTABLISHMENT OF TERRITORIES 


Considerable shifting of boundaries accompanied the establishment of territories. 
The following account of such an encounter is typical: J, an exceptionally large bird, 
had repeatedly advanced on K which fed on a small (approximately one by two meters) 
mud island. As J reached the edge of the flat both birds crouched and suddenly began 
sparring and fighting. Then both birds dropped back into a crouch and fed in opposite 
directions from the boundary. J drove off another bird some six meters away on the 
opposite side of his territory then returned to the boundary shared with K and began 
sparring, in the course of which K was driven back slightly. A few moments of undis- 
turbed feeding followed but before long J was back fighting and sparring with K again. 
Most of the encounters were initiated slightly deeper in K’s territory than the previous 
battle and K was always driven back. In less than three hours over 60 such skirmishes 
occurred and by this time K maintained only a very narrow territory. Finally K was 
driven from the spot altogether, and it moved a short distance to the nearest area shallow 
enough for feeding. This was already occupied by another territorial individual and 
after a brief series of encounters K deserted the entire area. This degree of boundary 
flexibility was characteristic only of the establishment phase of territoriality and once 
boundaries were set they remained fixed with day to day shifts amounting to a few 
inches at most points along the margins. 


THE SIZE OF TERRITORIES 

Most of the territories ranged in size between 10 and 200 square surface meters but 
one territorial individual confined aggression and active feeding to an area of approxi- 
mately four square meters and another occupied over 400 square meters. The individuals 
holding the largest territories were not associated with flocks. Here much of the con- 
tained area was deep water or was otherwise unsuited to feeding. In the Little Ringed 
Plover (Charadrius dubius), Simmons (1956) described volumetric territories and 
noted that territories expanded to include considerably larger areas in the air than on 
the ground. If the distance to which an individual pursues an intruder is considered the 
territorial limit, this would greatly enlarge the territories of at least two exceptional 
Pectorals which repeatedly chased intruders 50 meters or more in the air. However, 
chasing flights were only initiated toward individuals which passed low over the smaller 
area on the ground or attempted to land there. Pitelka (MS) reports breeding Pectoral 
territories in Alaska covering from 25,000 to 60,000 square surface meters. In contrast 


to the aerial pursuits exceeding terrestrial territorial limits noted above, he reports that 
aerial chases end at the terrestrial boundaries. 


INTERSPECIFIC AGGRESSION 


Interspecific aggression was noted regularly but was less frequent and intense than 
intraspecific aggression. Killdeers (Charadrius vociferus) were never chased although 
they remained in the territories for extended periods. Solitary Sandpipers (Tringa 
solitaria) likewise were not evicted. One bird tolerated a Solitary Sandpiper feeding 
less than two meters away and yet was very aggressive to other Pectorals within a much 
greater radius. Lesser Yellowlegs were almost constantly associated with the Pectorals 
in the Back Marsh and interactions were common early in the summer. Either species 
was likely to supplant the other. No such encounters were seen after July 25. Semi- 
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palmated Sandpipers were supplanted or tolerated. Least Sandpipers were frequently 
evicted, the last observed instance being August 4 for this species. On August 11 I noted 
a Least Sandpiper feeding undisturbed in a Pectoral territory. 

On July 21 a young Yellow-headed Blackbird (Xanthocephalus xanthocephalus) 
hopped up to a territorial bird and assumed a begging posture which incited an attack 
from the Pectoral. A few minutes later the performance was repeated. Normally, Yellow- 
heads, Robins (Turdus migratorius) and other songbirds aroused no noticeable aggres- 
sion from territorial individuals. Tree Swallows frequently chased single flying Pectorals 
as they do many other species on the marsh and occasionally Yellow-heads also chased 
or dove at the feeding Pectorals as they flew low over the marsh. 


BEHAVIOR OF THE CENTRAL AREA BIRDS 


Aggression was also a prominent feature of the birds inhabiting the central area of 
the flock. The more intense displays were notably less frequent, however, and sparring 
and overt fighting were rare. Situations inciting aggression differed markedly from those 
of the territorial birds. In the case of the central area birds, the stimulus most likely to 
provoke an attack was the proximity of another bird, regardless of its absolute position 
on the terrain. This form of spacing, depending only on the location of the individual 
and the proximity of a neighbor regardless of the absolute positions on the terrain has 
been termed individual distance (Hediger, 1950). 

When the birds of the central area were feeding actively, the spacing between 
individuals usually exceeded a meter. Threatening generally resulted when this distance 
was reached. During resting, preening, and sleeping periods the aggressive tendency 
seemed to wane considerably and often several sleeping birds could be seen together in a 
part of the central area. Protracted periods of resting and sleeping were rare among the 
territorial birds and there was no indication that the aggressive tendency had diminished. 

When the flock gathered in the centra) area as a response to danger, the spacing was 
greatly diminished and aggression temporarily ceased. This was also true of spacing 
immediately on landing. As the alert of the flock lessened, aggression became mare 
prominent and brief encounters, the departure of the territorial birds, and movements 
away from neighboring individuals, quickly restored the spacing. Just as in the terri- 
torial birds, the maintenance of spacing after the flock had become established seemed 
to depend more on the avoidance of neighbors than on aggression. It is possible, of 
course, that some slight aggressive threat went unnoticed by the observer in these 
situations. 

In early August a most remarkable behavior appeared. Groups of six or more birds 
gathered in tight circles, all standing in the alert posture facing the center of the circle. 
It appeared that the object of the conclave was a bird posturing on its breast with wings 
outstretched. These writhing birds turned out to be Pectoral Sandpipers, dying appar- 
ently from algal poisoning. Unable to stand or fly, they flapped helplessly in place while 
gathering the audience described above. In this situation the gathered birds seemed to 
maintain no critical distance whatsoever. 

Some of the birds at the periphery of the central area showed a tendency to remain 
in the same area for some time, driving other birds from a specific area for several 
consecutive days. One such bird showed a pattern of aggression seemingly intermediate 
between the usual characteristic territorial behavior and the central area behavior. This 
bird confined its aggression to a small area of approximately four square meters, but 
the location of the defended area shifted considerably from day to day. 
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DISCUSSION 


An interpretation of the adaptive significance of territoriality among transients must 
first attempt to resolve whether or not the behavior is adaptive in the observed context. 
It may be argued that in a stable environment the species is maximally adapted and, 
therefore, any complex behavior pattern may be expected to be fully adaptive at the 
time when it is observed. But if we renounce the myth of stability this argument retains 
little validity. Surely variation of pertinent environmental events from year to year may 
result in the imperfect timing of some behavior, especially if the behavior is timed to 
less flexible cycles such as changes in day length. We may, therefore, in terms of the 
observed context of the behavior, feel free to consider both adaptive and inadaptive 
interpretations. 

It is dangerous to examine a single situation in an attempt to determine possible 
immediate advantages to the population or its individuals. With such an approach one 
may be misled by exceptional and atypical situations insofar as the population is con- 
cerned, especially in a narrow and short-term study. While this approach is pursued in 
the following discussion, it is with the realization that failure to detect advantage in the 
population under study does not imply that immediate advantage is not conferred to 
the species in its spectrum of occupied habitats and localities in this and other seasons. 
With these reservations, then, territorial behavior in migrant Pectorals will first be 
analyzed in terms of possible immediate advantage. 

It has been suggested (Tinbergen, 1956) particularly for ground-nesting birds that 
territoriality may serve to reduce losses to predators. In the Pectoral this seems unlikely 
since the usual predator reaction is not to crouch and remain motionless in the spaced 
pattern but rather to fly up as a flock. Tinbergen (1951) suggests that the compacting 
of escaping flocks of birds is a defense mechanism against falcons which will rarely or 
never stoop directly into a flock. [t also seems likely that grouping enables the flock to 
move more efficiently as a unit (Nichols, 1931), thus preventing vulnerable stragglers. 
But it is probable that at least some predator reactions are specific to the predator 
involved, or at least to specific categories of predators. Crouching in place has been 
reported for Pectorals in response to gunners and dogs along the Atantic coast when this 
species was sii)) on the active game )ist {¥orbush, )9)2). The nature o} certain dis- 
traction displays by plovers suggests 10 Simmons (2955) that these responses were 
evolved specifically tor the predator man? 

The prevention of epidemics and disease has been suggested as another selective 
pressure favoring dispersion (Haldane, (949). On the Delta Marsh mortality from algal 
poisoning was heavy. The heaviest waterfowl and shorebird losses were noted in areas 
where shallow edges were subject to frequent flooding and drying. Losses were localized 
about the marsh, Semipalmated and Pectoral sandpipers were the hardest hit, account- 
ing for over half of all shorebird deaths. The Semipalmated Sandpiper is sometimes as 
tenacious to particular sites as the Pectora), and this tendency combined with prefer- 
ence for shallow edges by these species probably favored repeated poisoning and the 
consequent heavy losses. On the basis of these observations it seems unlikely that 
tenacity to site checked losses, although it may possibly have prevented poisoning from 
becoming more widespread in the population. Such population prophylaxis could not, of 
course, have been the basis for the selection for spacing. 

There has been considerable speculation concerning the advantage of territorial 
structure in obtaining an adequate or more than adequate food supply. Feeding is the 
primary activity of territorial birds, occurring with a frequency approached in only a few 
cases by aggressive encounters. On the Delta Marsh highly aggressive Pectorals may 
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spend much of the day evicting intruders. In the spectrum of aggressive intensities ob- 
served the bulk of the population may have achieved an appropriate balance between 
despotism and tolerance which allowed maximal utilization of the assured food supply. If 
this is true, however, it is difficult to understand why other species such as the Stilt 
Sandpiper (Micropalama himantopus) are not pressed to adopt similar measures to 
satisfy their needs. 

The territories were remarkable for the uniformity of the contained habitat, most of 
it suitable for feeding. The portion used in feeding, however, varied considerably, one 
bird taking most of its food along the narrow edge of a small island and an adjoining 
bit of higher ground while driving Pectorals from a considerably larger area. The same 
was true of A, whose exclusively occupied area contained a large amount of area unsuit- 
able for feeding. No correlation between the intensities of the feeding and the attack 
tendencies was noted among the territorial birds. They seemed equally ready to attack 
an intruder whether they were feeding or preening. Of the non-territorial birds, how- 
ever, there was a tendency to greater spacing during feeding than while sleeping or 
preening. It should be noted that while the territorial behavior caused feeding Pectorals 
to be more spaced out than most other shorebird species, the flocks nevertheless remained 
as discrete entities and on the Delta Marsh Pectorals did not occupy all the habitat 
which seemed suitable. Scattered highly aggressive birds were exceptional in maintaining 
themselves in isolation from any flock. Therefore, if the territory is considered to be of 
feeding utility, it must be assumed that through selection a compromise between the 
advantages of spacing and the maintenance of flock structure has been achieved. 

Active field ornithologists know well that transient individuals of many bird species 
may delay at stops in migration for periods of from a few days to several weeks. This is 
especially evident when the rarity of the species confirms individual identity, but it is 
probably no less true of commoner forms. Furthermore, band records for at least some 
species show that the same transient individuals may appear in the same precise locality 
year after year. This suggests that for at least some species the migration may be made 
in large jumps with protracted resting and feeding interspersed. One thus obtains a 
picture of a stepwise movement with delays in route sufficient to enhance or replace 
fat stores, perhaps aided by the elaboration of territorial social structure. This migratory 
pattern is far less detectable than the comparatively slow day by day advance (Lincoln, 
1950) of some species. In developing isochronal lines by mapping identical arrival dates, 
either for earliest arrivals or estimated peaks, one may mask the extent of individual 
steps in migration. The movement may be compared to the progress of a feeding flock 
of blackbirds or starlings. While the forward edge of the flock progresses almost im- 
perceptibly, individual advances must span the flock. Such a saltatory pattern of migra- 
tion would be difficult to demonstrate directly because of the improbability of imme- 
diately consecutive band recoveries. This sort of a migratory pattern is surely to be 
anticipated in waders and waterfowl (see Cooch, 1955) where jumps must span great 
expanses of inhospitable terrain. 

Having considered the more likely possibilities for immediate advantage, we may now 
return to the possibility that the observed behavior is not fully adaptive in the context 
in which it appears. This alternative is satisfied by the suggestion that the observed 
behavior is a residuum from the breeding grounds, and any advantage to the birds 
involved must be interpreted on the basis of events which have already taken place. I 
believe that the evidence at hand favors this interpretation, yet it is surely admitted 
that the case is far from conclusive. 

Since there is no hint of pair relationships in migratory flocks, each individual, in 
order directly to derive the benefits of territoriality, must maintain its own territory. 





May, 1959 BEHAVIOR OF PECTORAL SANDPIPER 177 


But only about a third of the birds adopted fixed territories. The large size of these 
individuals in comparison with the majority of the birds in the non-territorial central 
area suggests that they were primarily males. Pitelka (MS) presents the evidence that 
at least partial separation of the sexes can be made in the field. Unfortunately it was not 
possible to collect any birds of known behavior. 

If this interpretation of the behavior is correct, one might legitimately anticipate the 
waning of aggressive behavior later in the fall. While there was little breakdown of 
aggression, the waning of interspecific aggression seems somewhat indicative. Testis size 
of eight males found dead on August 5 averaged 3.5 mm. (range, 3 to 4.5 mm.). This 
figure is considerably smaller than that for breeding males but it should be compared 
with a later fall sample to establish whether testicular regression is complete. Collection 
and study of the reproductive system of birds of known behavior will be necessary before 
an adequate judgment of the significance of territory at this season can be made. An 
analysis of the timing of events of breeding populations (Pitelka, MS) suggests that the 
Manitoba birds are not thwarted or disrupted breeders but arrivals which have recently 
completed the breeding cycle to the north. 


SUMMARY 


Flocks of transient Pectoral Sandpipers (Hrolia melanotos) were studied on a large 
marsh in southern Canada in July and August. A flock structure was maintained but 
about a third of the flock also maintained discrete peripheral territories. The central 
birds also showed considerable aggression but this was independent of local landmarks. 
One flock remained in the same place on the marsh for 13 days, another for at least 26 
days. The birds vacated their occupied areas at night, gathering in large flocks on another 
part of the marsh. 

The usual predator response to hawks and certain mammals is to fly up in a compact 
flock, territorial birds included. Occasionally, however, crouching in place may appear as 
a predator reaction. 

Several kinds of displays appeared in territorial encounters and some of these pos- 
tures were used by the central area birds. Fighting with bill and feet was interspersed 
with intense posturing. The choice of the action employed appeared to be largely an 
opportunistic response to the position of the antagonist. Interspecific aggression was 
never pronounced and seemed to be more intense earlier in the season. 

Certain seemingly inappropriate activities are described and briefly discussed. Body 
shaking, a prominent aftermath of territorial encounters, is interpreted in terms of 
inhibited autochthonous stimuli. 

Territory defense was continuous throughout the day, while at night the birds 
gathered in large flocks with other waders on another part of the marsh. Territory size 
normally ranged from 10 to 200 square surface meters and most of the included area was 
suitable for feeding. 

On several occasions birds gathered in close groups about dying birds. 

The possibilities for the adaptive significance of territoriality at this season are dis- 
cussed. The limited number of birds holding territories and the gradual waning of 
aggression suggests that territoriality at this season and location in the Pectoral Sand- 
piper is an aftermath of breeding-ground behavior. 
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FURTHER EXPERIMENTS ON TORPIDITY IN THE POOR-WILL 
By THOMAS R. HOWELL and GEORGE A. BARTHOLOMEW 


In a previous paper (Bartholomew, Howell, and Cade, 1957) we reported the results 
of experiments on torpidity in the Poor-will (Phalaenoptilus nuttallii) and reviewed the 
information on torpidity in birds published since the extensive compilation of McAtee 
(1947). In November, 1957, we acquired another live Poor-will and were able to corro- 
borate and extend the results obtained from the captive bird previously studied by us. 


MATERIALS AND METHODS 


On the morning of November 2, 1957, a male Poor-will was discovered by a student 
on a lawn in the centrai section of Los Angeles. When the bird was approached, it flew 
against the side of a house. The student captured the bird and kept it for three days, 
attempting unsuccessfully to feed it seeds and fruit. It was then taken to Gerhard Bakker 
of the Department of Life Sciences at Los Angeles City College, and he kindly presented 
the Poor-will to us on the morning of November 6. When we received the bird it was in 
vigorous condition, weighed 43.5 grams, and had a cloacal temperature of 38.6°C. It 
had taken no food or water since its capture. 

The apparatus and procedure used in the present experiments were the same as those 
described in our earlier paper. Oxygen consumption was measured with a Beckman para- 
magnetic oxygen analyzer and temperatures were measured with silver-soldered thermo- 
couples made of 30-gauge copper-constantan duplex wire. Recording potentiometers 
provided continuous records of oxygen consumption and temperature. Body tempera- 
tures were obtained by inserting a vinyl-sheathed thermocouple into the cloaca to a depth 
of about 15 mm. and securing it in place by attaching its leads to the bird’s rectrices 
with surgical clips. This arrangement did not seem to affect the bird in any adverse way. 


RESULTS 

At 4:15 p.m. on November 6 we placed the Poor-will in a cold chamber at an ambient 
temperature varying between 4° and 6°C. At 9:50 a.m. on November 7 the bird was 
fully awake, normally active, and had a cloacal temperature of 36°C. At 2:00 p.m. the 
same day the bird was still alert and awake but was shivering slightly. At 9:30 a.m. on 
November 8 the bird was torpid—wings hunched forward, eyes closed, head bent down 
at a 45° angle. For the next 11 days the bird was subjected to various experimental 
procedures, and from November 20 to December 1 it was kept under observation in 
captivity. It was released in good condition on the evening of December 1. The Poor-will 
thrived on a diet of Tenebrio larvae, horse meat, occasional pieces of lettuce, and water. 

Entry into torpor.—Continuous records of cloacal temperature during entry into 
torpor were obtained at environmental temperatures of 2° to 6°C., and 17° to 19°C. 
(fig. 1). Oxygen consumption was measured during entry into torpor while environ- 
mental temperature diminished from 21° to 3.5°C. (fig. 2). 

Body temperature declines very slowly at first and may fluctuate erratically around 
34°C. for several hours before descent into torpor actually commences. However, once 
the period of rapid fall in body temperature begins, the trend is usually not reversed. 
The rate of decrease in body temperature is apparently dependent on environmental 
temperature; the lower the ambient temperature, the more rapid the fall in body tem- 
perature. In the two instances of entry into torpor for which we have continuous records 
of body temperature, the rate of decline was 0.14°C./min. at an air temperature of 2° 
to 6°C. and 0.05°C./min. at 17° to 19°C. (fig. 1). 
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Oxygen consumption during entry into torpor shows a pattern generally compatible 
with the course of body temperature just described. In the early stages of entry into 
torpor, as body temperature declined from 38° to 27°C., oxygen consumption fluctuated 
between 0.5 and 1.5 cc./gm./hr. This is well below the basal rate in Poor-wills, which 
appears to be approximately 2.0 cc./gm./hr. (Bartholomew et al., 1957). Oxygen con- 
sumption then fell precipitously but smoothly to 0.1 cc./gm./hr. and declined even 
further when the bird was in deep torpor at body temperatures near 5°C. 
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Fig. 1. Body temperatures during entry into torpor. 


Torpor.—Apparently the metabolism of an undisturbed torpid Poor-will produces 
insufficient heat to maintain body temperature more than a fraction of a degree above 
ambient temperature if this is not high enough to initiate arousal. During one period of 
20 hours of torpor at temperatures between 5.8° and 8.6°C., continuously recorded 
cloacal and ambient temperatures remained within 0.1°C. of each other. In fact, there 
was considerable doubt in our minds while viewing this temperature record that the bird 
was still alive. 

Arousal.—Behavior during arousal is summarized in table 1. Although these obser- 
vations were made during one specific arousal, they are typical of those made during 
several other arousals of this bird and the previously studied Poor-will. The rate of 
arousal depends initially on the temperature of the bird and the ambient temperature 
at which arousal occurs. If a torpid bird at low body temperature is exposed to a warm 
environment, the rise in body temperature appears to be passive until a temperature of 
about 15° to 19°C. is reached. The higher the air temperature is above that point, the 
faster the passive rise in body temperature will be. 

Under the conditions of our experiments, when body temperature reached the range 
of 15° to 19°C., there was a distinct increase in the rate of rise of body temperature. 
This marked the beginning of the active stage in arousal and was accompanied by notice- 
able tremors, increased respiration, and a steep rise in oxygen consumption (fig. 2). The 
rate of increase in body temperature continued more or less uniformly until a body tem- 











182 THE CONDOR Vol. 61 


perature of 34°C. or slightly higher was reached. Even with a body temperature of only 
34°C., the Poor-will appears capable of its customary activities although its tempera- 
ture is still 4° or 5°C. below that of the normally active bird. 

The rates of increase of body temperature during the active phase in the four arousals 
(fig. 3) for which we have adequate data were quite similar, varying only from 0.30‘ 
to 0.37°C. per minute. 

We were unable to obtain continuous simultaneous measurements of oxygen con- 
sumption and body temperature during entry into torpor, but concurrent records were 
obtained during torpor and during arousal. The handling incidental to the attachment 
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Fig. 2. Body temperature and oxygen consumption during entry into torpor, torpor, and arousal. 


of a thermocouple to the torpid Poor-will caused some increase in body temperature, but 
the disturbance alone was insufficient to arouse the bird. During the three hours follow- 
ing the attachment of the thermocouple in the experiment summarized in figure 2, the 
bird’s temperature and oxygen consumption rose only slightly. When the temperature of 
the experimental chamber was increased from 4° to 21°C. in 20 minutes, the bird’s tem- 
perature also rose. The fact that the oxygen consumption declined during this interval 
indicates that the rise in body temperature was passive. When the bird’s temperature 
reached 17.5°C., however, oxygen consumption increased strikingly and body tempera- 
ture also showed an upswing in the rate of increase. When body temperature reached 
about 34°C., oxygen consumption dropped rapidly to about the normal resting level 
although body temperature continued to increase slowly. 


DISCUSSION 


Our previous paper (Bartholomew, Howell, and Cade, 1957) discussed the published 
information on torpidity in the Poor-will up to the close of 1956. One additional record 
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of a torpid Poor-will in nature has since appeared (Stebbins, 1957), but no body temper- 
atures were reported. Fog and Petersen (1957) reported that a captive Nightjar (Capri- 
mulgus europaeus) which was subjected for 12 hours to ambient temperatures between 
4° and —2.5°C. did not become torpid or show evidence of lowered temperature. We 
know of no other recently published data on torpidity in caprimulgiform birds, but two 
references (Ruschi, 1949; Wagner, 1955) with original data on avian torpidity not cited 
in our earlier paper may be mentioned here for the sake of completeness. 

The present study reports for the first time continuous records of body temperature 
during entry into torpor, both at low and at moderate ambient temperatures (fig. 1). 
The latter record is of special interest as it shows that low environmental temperatures 
are not essential for the onset of torpor in the Poor-will. 

The data on body temperature and oxygen consumption during torpor corroborate 
our previous results. If air temperature remains uniform enough for the body tempera- 
ture to stabilize, the two are essentially the same, at least to within a few degrees of 
zero C. Whether or not the torpid bird increases its heat production when its body tem- 
perature approaches dangerously close to freezing has not been determined. 

Despite its general inertness, a torpid Poor-will moves with surprising vigor when 
disturbed by handling. It may move stiffly extended wings up and down slowly, giving 


Table 1 


Behavior During Torpor and Arousal of Poor-will Removed from 5° to 21°C., November 8 (fig. 3) 


Cloacal temperature Behavior 
in degrees C ‘ 
7.5 When undisturbed: eyes closed; head drooped at 45° angle, posterior crown feathers 


raised; wings hunched forward but not spread; tail not spread or elevated. 

When disturbed by handling and insertion of thermocouple: wings spread fully and 
directed forward, each at 45° angle to long axis of body, then “flapped” very slowly ; 
head spasmodically raised and lowered during “flapping”; eyes remained closed. 

10.5 Wings half spread, tips touching substrate; occasional slow trembling, not always 
bilaterally symmetrical; bird “rocked” several times, settling into original hunched 
position with wings not spread. 

15.0 Still in hunched position, leading edge of primaries resting on substrate; head about 
15-20° below horizontal, neither bill nor rictal bristles touching substrate; crown 
feathers down, but malar, subocular, and auricular feathers fully fluffed out; very 
slight rhythmic movement of wings, possibly indicating breathing; no noticeable 


shivering. 
16-17.0 Slight (5 mm.) but quick lateral head movements; after several spasmodic shudders 
of body, head raised to horizontal position. 

19.0 Extremely slight head tremors; slight respiratory movements in throat region at rate 
of about 20-30 per minute. 

20.0 Marked shivering; head raised repeatedly ; “rocked” rapidly; wings off substrate but 
still hunched; eyes still closed. 

21.8 Stronger shivering; respiratory movements pronounced, about 30 per minute; breast 
feathers fully fluffed out. 

24.0 Continued strong shivering; respiration about 40 per minute; scapular feathers 
fluffed out. 

29.0 Strong shivering stopped; respiratory rate increased to about 60 per minute but 
shallower; eyes opened to about 1 mm. 

34.6 Eyes open a little wider; short periods of stronger shivering and deeper and faster 
respiration alternating with longer periods of mild shivering, slower and shallower 
respiration. 

36.0 Apparently awake and alert; slight, quick movements of head; some “rocking.” 


38.0 Shivering and respiratory movements no longer visible. 
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an appearance of flapping as seen in slow-motion cinematography. We observed this be- 
havior on three occasions, and similar wing extension has also been reported by Jaeger 
(1948). Other examples of activity during torpor and arousal are given in table 1. 

In the present study we obtained four continuous records of body temperature dur- 
ing arousal at three different but relatively constant environmental temperatures. We 
observed no indications of active arousal until body temperatures reached at least 15°C. 
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Fig. 3. Rates of arousal at various ambient temperatures. A, 19°C.; B, 21°C.; C, 20° to 23°C.; 
D, 14° to 17°C.; M, 14.5° to 19.5°C. (data from Marshall, 1955:131). 


Thereafter, the increase in body temperature approximated 0.3°C./min. The active 
period of temperature increase lasted between 60 and 90 minutes, which corresponds 
well with the single Poor-will arousal for which Marshall (1955) obtained temperature 
data (fig. 3). It thus appears that Poor-wills are relatively slow rousers compared to 
swifts and hummingbirds. As the Poor-will is a larger bird than these, a slower rate of 
arousal is not surprising. However, the oxygen consumption of the Poor-will studied was 
no more than 3.6 cc./gm./hr. even during the most rapid part of arousal, and this is a 
modest rate of active metabolism for a bird weighing only about 40 grams. For example, 
Dawson (1954) found the resting metabolism of the Brown Towhee, Pipilo fuscus, 
(mean weight, 43.7 gm.) to be 2.8 cc. 0» /gm./hr. at an air temperature of 20° to 25°C. 

The fact that a Poor-will may enter torpor at temperatures from 2° to 19°C. makes 
any physiological distinction between aestivation and hibernation impossible. Further- 
more, it appears that both prolonged hibernation and daily torpor may occur in this 
species. Air temperatures below 19°C. (66°F.) can be expected at any season in much 
of the geographic range of this species, and it seems probable that daily periods of torpor 
may be interspersed between longer periods of hibernation. Marshall (1955:131) re- 
ported daily cycles of torpor in captive Poor-wills, and our bird showed four consecutive 
daily periods of torpor while housed and fed outdoors from November 28 through De- 
cember 1, 1957. It became torpid each night and roused sometime during the following 
morning. Air temperatures at night ranged from 10° to 11°C., and morning tempera- 
tures reached high points of 18° to 24°C. in this interval. 
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Our laboratory data and the various field observations which have been published 
are all consistent with the following general conclusions. The Poor-will under sustained 
low environmental temperatures may hibernate for days at a time, but if environmental 
heat warms the bird to 15° to 20°C. it may start to arouse and can reach normal oper- 
ating body temperature (34° to 40°C.) in an hour or a little more. If the daily environ- 
mental temperature is appropriate, the bird may become torpid every night and rouse 
every day. Torpidity can be induced in capitive Poor-wills by withholding food during 
exposure to moderately low temperatures, but torpor is by no means obligatory even at 
low ambient temperatures, and its precise cause under natural conditions is unknown. 


SUMMARY 

A captive Poor-will was made to undergo repeated cycles of torpor and arousal, and 
continuous records of body temperature and oxygen consumption were obtained. Torpor 
was induced at low (2° to 4°C.) to moderate (19°C.) air temperatures. Entry into 
torpor was preceded by several hours of slightly depressed body temperature, and then 
a steady and rapid decline in body temperature and oxygen consumption occurred. Dur- 
ing torpor environmental and body temperature were virtually identical for long inter- 
vals, and the bird was capable of some movement if disturbed. Arousal was induced by 
increasing the ambient temperature, and body temperature increased passively until a 
temperature of about 15°C. was reached. Then an active phase of arousal commenced 
that was marked by strong shivering, increased respiration, and a steep rise in body tem- 
perature and oxygen consumption. This continued until normal body temperature was 
attained. This information is consistent with other data on captive Poor-wills, but the 
precise factors that induce torpor under natural conditions remain unknown. 


DEDICATION 
We take pleasure in dedicating this paper to Erwin Stresemann on the occasion of his 
70th birthday in recognition of his contributions to ornithology. 


LITERATURE CITED 
Bartholomew, G. A., Howell, T. R., and Cade, T. J. 
1957. Torpidity in the white-throated swift, Anna hummingbird, and poor-will. Condor, 59: 
145-155. 
Dawson, W. R. 
1954. Temperature regulation and water requirements of the brown and Abert towhees, Pipilo 
fuscus and Pipilo aberti. Univ. Calif. Publ. Zool., 59:81-124. 
Fog, J., and Petersen, K. W. 
1957. Om natravne (Caprimulgus europaeus L.) i dvale. Dansk Ornith. Foren. Tidsskrift, 51:1-6. 
Jaeger, E. C. 
1948. Does the poor-will “hibernate” ? Condor, 50:45-46. 
Marshall, J. T., Jr. 
1955. Hibernation in captive goatsuckers. Condor, 57:129-134. 
McAtee, W. L. 
1947. Torpidity in birds. Amer. Midl. Nat., 38:191-206. 
Ruschi, A. 
1949. Observations on the Trochilidae (fide translation prepared by C. H. Greenewalt). Bol. Mus. 
Biol. Prof. Mello-Leitao (Santa Teresa, Estado Espirito Santo, Brasil), No. 7. 
Stebbins, R. C. 
1957. A further observation on torpidity in the poor-will. Condor, 59:212. 
Wagner, H. O. 
1955. Einfluss der Poikilothermie bei Kolibris auf ihre Brutbiologie. Jour. fiir Ornith., 96: 361-368. 


Department of Zoology, University of California, Los Angeles, California, Septem- 
ber 12, 1958. 











186 Vol. 61 


LIFE HISTORY OF THE CACTUS WREN 
Part II: THE BEGINNING OF NESTING 


By ANDERS H. ANDERSON and ANNE ANDERSON 


This is the second part of a life history study of the Cactus Wren (Campylorhynchus 
brunneicapillus). Most of the field observations were made in the vicinity of Tucson, 
Arizona. In Part I (Condor, 1957) we discussed the environment, winter activities, roost- 
ing nests, song, territorial establishment, and pair formation. This second part deals 
chiefly with the beginning of the breeding cycle of the local population of wrens. Our 
studies are still in progress, and, since Part I was written, additional Cactus Wrens have 
been trapped and color-banded. 

THE BREEDING TERRITORY 


The appearance of the dominant creosote bush (Larrea tridentata) south of Rillito 
Creek changed very little from 1930 to 1957. The growth of this shrub is normally slow, 
and its age is difficult to determine. According to Shreve (1951:157) its age probably 
“greatly exceeds 100 years.” Many of the creosote bushes in the area in 1930 were old, 
with dead, dry, drooping outer branches. Small seedlings were very scarce; they had 
evidently been crowded out long ago. If there had ever been successional stages leading 
to this climax community, the remnants of these stages were gone. Although portions of 
an abandoned irrigation ditch were present in 1930, there is no evidence that the water 
had been used in the vicinity of Kleindale Road. The ditch merely crossed the area. It 
seems safe to assume that the creosote bush association had been here for at least 50 
years; it was probably here when the first Spaniards arrived in the sixteenth century. 

A small invasion of cholla cacti into the creosote bush area was evidently relatively 
recent. In 1930 these plants were widely spaced. They occupied a strip of land approxi- 
mately one-half mile long by one-tenth mile wide, immediately south of the Rillito 
streamside fringe of mesquite and catclaw. There was no tendency toward colonialism, 
such as occurs in mature stands. No large, dead or dying chollas, with basal circlets of 
new, young seedlings were present. The invasion could have begun with the introduction 
of cattle into the area by the early settlers. Cattle are well-known disseminators of cholla 
cacti. The spiny joints of the jumping cholla are easily detached when an animal brushes 
against the shrub. These joints cling to the hide and are often transported long distances 
before falling to the ground. There they germinate readily. Some of the cane chollas 
may have been introduced by rodents. Round-tailed ground squirrels (Citellus tereti- 
caudus) and antelope squirrels (Citellus harrisii) were common in the vicinity in 1930. 
Both of these species have been observed carrying cholla fruits. The nearest extensive 
cholla community is on the north side of the Rillito, at the foot of the bajadas of the 
Santa Catalina Mountains. 

Cactus Wrens do not inhabit a pure creosote bush association, for it has no nesting 
sites. Evidently the wrens extended their range southward across the Rillito at the time 
the cholla cacti became large enough to live in. Judging from the rate of cholla growth 
in lot 7, this occupation probably occurred no earlier than 1915. 

The number of breeding territories in the neighborhood each year, including those 
contiguous to the Kleindale Road study area (fig. 1), varied from one to five. The local 
area about our home has been arbitrarily numbered territory I, regardless of the pair of 
wrens which inhabited it. Beginning in 1939 we noted that the two, one-acre lots east 
of Edith Street (fig. 1) were occupied consistently by another pair of wrens. These wrens 
had probably been there, unnoticed, for some years before. The lots were fenced, and 
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the original vegetation was undisturbed. Under such favorable conditions, it is not sur- 
prising that Cactus Wrens have occupied this eastern territory (number II) to the pres- 
ent time. It was not always practicable to explore and define the other territories thor- 
oughly. We could determine the location of the common boundaries with fair accuracy, 
but the extent of these territories could only be estimated. Our early incomplete records 
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Fig. 2. Local territories of Cactus Wrens in 1942, 1945, and 1947. Lots and boundaries as in 
fig. 1; open circles = roosting nests; solid circles = breeding nests; double dashed lines = 
assumed territorial boundaries. 


show that a pair of wrens nested in lot 6 in 1932, in lot 7 in 1933, in lot 8 in 1934, in lot 6 
in 1935, in lot 7 in 1936, and in lot 6 in 1939. We lack nesting data for 1930, 1931, and 
1937, but the wrens were present and undoubtedly bred in the area. 

In the course of the next eight years, beginning in 1940, the number of territories 
varied as follows: 3 in 1940, 2 in 1941, 5 in 1942, 2 in 1943, 4 in 1944, 3 in 1945, 2 in 
1946, and 4 in 1947. In only three of these years, 1942, 1945, and 1947, did territory I 
suffer encroachment from an adjacent pair of Cactus Wrens. This additional territory 
we have designated number III for each of these years, although its location changed 
each year (fig. 2). In the other five years territory I was maintained at its usual ten-acre 
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dimensions. The northern peripheral territories were actually marginal in value. They 
did not contain enough cholla cacti for expansion of nesting facilities. In addition, the 
chollas were smaller. The hinterland included the dense, brushy creek border and sandy, 
unsuitable bed. of the creek. Nevertheless, this area apparently provided room, even if 
only temporarily, for surplus individuals from other territories. 

After 1947, the territorial fluctuations smoothed out. The destruction, by a sand and 
gravel company, of all the vegetation on the river bank, eliminated this habitat entirely. 
Finally, territory I, our main study area, also suffered severely. Half of its cholla cacti 
were lost when lots 2, 3, 4, and 5 were scraped clean of all plant life. Only territory IT, 
east of Edith Street remained intact. The available nesting sites in cholla cacti in terri- 
tory I were now restricted to lots 6 and 7. From 1948 to 1958 only one pair of Cactus 
Wrens was able to hold its own in this territory. In spite of these many adverse changes, 
the population, small to be sure, maintained itself in the Kleindale Road area for the 
past 27 years. If the few remaining cholla cacti are not destroyed, the wrens will prob- 
ably cling to this habitat indefinitely. 


DEFENSE OF TERRITORY 

Up to 1947 the territorial boundaries were so far distant from our house in lot 7, that 
we never saw or suspected that boundaries were actually defended after the territory 
was occupied. It appeared to us that no defense was necessary, once the breeding season 
began. Other territories were far removed; the breeding nest of the Edith Street pair in 
territory II was at least 600 feet from the nest in territory I. The area utilized by the 
local pair was probably the maximum it needed. We occasionally heard the scratchy scri 
note connected with disputes. Adults sometimes used it in evening squabbles at roosting 
nests, and also in their early spring pre-nesting activities. The division of the ten-acre 
block into two territories in 1942 and 1945 was not a drastic alteration. The newcomers 
in the northern part of the area obtained the less desirable portions of the tract. The 
breeding nest of territory III in 1942 was approximately 310 feet from that in terri- 
tory I; in 1945 it was 435 feet away. 

Defense of territory is a somewhat misleading, elastic concept. Defense occurs, of 
course, but in our studies it was always accompanied by a compromise. Each of the three 
annual intrusions brought about the annexation of a portion of the original territory. 
What would have happened, had a third or a fourth pair attempted to move in, is un- 
certain. There must be a limit beyond which a Cactus Wren refuses to give up any more 
land. This limit may have been reached in 1947, when the breeding nests of territories I 
and III were only 180 feet apart. Boundary disputes became very frequent; they began 
in the spring, and they continued through the entire year and even into the following 
spring. It seems incredible that we could have missed these conspicuous, noisy disputes 
before. We can only assume that they occurred infrequently because of the greater 
separation of the breeding nests. 

In the early part of 1947 we observed nothing that indicated that a change in the 
local distribution was in progress. HM—48 and HF-49, whose roosting nests were in the 
rear third of lot 7, seemed to be in complete possession of the ten-acre block. Then, sud- 
denly, on February 19, we discovered that another pair of Cactus Wrens had occupied 
the southern portions of lots 6, 7, and 8. (We trapped and banded them later, and num- 
bered them HM-—54 and HF-50.) They were building a new nest, number 19C, in a 
cholla 12 feet southwest of our front porch. The female, at least, of this pair probably 
came from territory II, for she returned to that area nightly, until she had built a new 
roosting nest, number 8P, in lot 8. If any quarrel or fight occurred over the annexation 
of this considerable portion of the original territory; we failed to observe it. As often 
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happened, when we became aware of a change in the situation, it was already an accom- 
plished fact. It should be noted that in this instance there were no roosting nests in the 
land that was given up to the invaders. Had there been roosting nests, the outcome might 
have been different. 

After his retreat northward, singing was heard more frequently from HM-48. The 
new male, HM-—54, busy at nest building, was not at first as vigorous a singer as HM-48. 
Most of his singing was done while at work, at or in the vicinity of his nest. Later he 
found time to give rebuttal to HM-—48, chiefly from stations in the trees in the southern 
portion of lot 7, and from the electric wires along Kleindale Road. On March 22 we 
observed the first indication of a definite boundary between the new territory III and 
the old territory I. It began at the west fence of lot 7 (fig. 2). HM-—54 and HF—50 moved 
slowly eastward across our lot almost te the east fence. A few feet to the north, HM—48 
travelled parallel to them. No singing was heard and there was no obvious antagonism 
in their actions. They refrained from intermingling and they moved quietly. Then the 
first two flew southward; HM-48 continued foraging eastward into the middle of lot 8. 

Eggs were laid in nest 6AJ by HF—49 about March 15. HF-—SO, after various diffi- 
culties, appropriated her mate’s roosting nest, 19C, and laid her first egg on March 26. 
In the course of the next three weeks we noted no further activities along the boundary. 
Apparently the chores of nest-building, incubation, and later, the feeding of nestlings 
confined the birds more to the vicinity of their nests. Our attention, also, was focused 
more upon the readily visible and accessible breeding nest in our front yard. We may 
have missed some of the events farther north. In April we occasionally heard the scratchy 
call note from that direction. On the evening of April 23, HM—48 and HF—49 brought 
their fledglings into lot 7 and put them to bed in nest 22H, the former roosting nest of 
HM-48. In December this nest had belonged to HF—49. Nest 22H was only 130 feet 
north of nest 19C. Boundary disputes were now noted frequently. In fact, these disputes 
took place with such regularity, that we suspect they were of daily occurrence until 
February 29 of the following year, when HM—54 disappeared. We observed 13 of these 
disputes in October, 8 in November—a normally quiet month—and 6 in December. 
We probably missed many more, for our time for observation was limited in the fall. 

The invisible boundary line between the two territories was best observed in lot 7, 
where most of the disputes occurred. It was a bare strip of ground, less than ten feet 
wide, that extended across the lot between the widely spaced creosote bushes. To the 
Cactus Wrens it may have been better defined by the conspicuous landmarks along its 
length, such as cholla cacti. At the west fence the “line” entered a chicken yard and 
curved abruptly southward between the house and garage in the front of lot 6. In lot 8 
it seemed to vanish at the middle of the lot. There were no territorial singing stations 
close to the boundary line. Such stations were frequently as much as 100 to 300 feet dis- 
tant. A song at the boundary itself was usually the signal for action. 

The north pair, HM—48 and HF—49, had the best view of the boundary. Our house, 
situated between the breeding nest of HM—54 and HF-50 and the boundary, obstructed 
the view of the south pair of wrens. Consequently most disputes began when the north 
pair discovered what appeared to be an impending invasion into its territory. First we 
heard a song or two from the rear of lot 7. Immediately thereafter came a series of 
scratchy scri notes, as HM-—48 and HF-49 flew southward to the “line.” As they landed 
on the ground opposite HM—54 and HF-5S0, the scri calls increased in number; evidently 
these calls were uttered by both pairs. Short songs were interspersed by both of the 
males and females, while the four wrens moved either eastward or westward, in parallel 
lines, each pair carefully avoiding contact with the other. The group seldom travelled 
over 15 to 20 feet before it reversed its direction and moved back. Occasionally one of 
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the wrens fluffed out its feathers, lowered and spread its tail, and then turned its body 
in a quarter or half circle. Sometimes it moved sideways, its toes pointing toward the 
boundary, its head facing in the direction of movement. Frequently the dispute ended 
after a minute or two of this stereotyped ritual. Then the wrens separated and retreated 
to the more distant parts of their territories (fig. 3). A few times we noted that several 
disputes occurred in quick succession, about 50 feet apart, as the wrens moved across 
lot 7 into lot 8. 


HM-48 HF-49 


BOUNDARY 


eet ee ee ee ee ee 









HM-54 





HF-50 

° 10 20 

Ricinciiaitainiitallastiaenicnatiaill 
FEET 


Fig. 3. Paths travelled by Cactus Wrens during 
a boundary dispute on July 13, 1947. 


Now and then the excitement of the ritual increased to the point of breaking out 
into active chasing and fighting. A chase was always short. If HM—54 chased HM—48 
north for four or five feet, the latter quickly turned about and chased his opponent back. 
Thus it went, like a miniature seesaw battle, neither side venturing into the other’s do- 
main. A male chased male or female, and was in turn driven back by male or female. 
Those who gave ground were threatened; those who turned and fought were apparently 
acknowledged the winners for the moment. Physical combat, when it occurred, was vig- 
orous and vicious. As two wrens came to blows, they rose upward into the air for a foot 
or more, facing each other, pecking and fluttering until they dropped to the ground again. 
There they sometimes squirmed in a tangled heap, as they grasped a foot or a wing with 
their bills and claws. Then they often squealed in pain or fright before they were able 
to break apart and return to their former positions at the edge of the boundary. In a few 
minutes the battle was over. It always ended in a draw. 

Although the fledglings of the first brood could not at first have been aware of the 
invisible boundary, they nevertheless observed it with remarkable consistency. No doubt 
their close association with their parents for the purpose of obtaining food kept them 
for a month or so in their proper territory. Only on a few occasions did these immature 
wrens stray across the boundary. On May 25, HM—54 chased a fledgling from territory I 
northward, when it appeared on our rear lawn. On July 16, juvenile H—51, of territory 
III, now entirely independent of its parents, was intercepted on the boundary by HF—49, 
who climbed on top of the crouching, immature wren and pecked it. The other wrens 
which had gathered in the course of this dispute remained aloof. 

By the middle of July both families were taking part in these disputes. At first the 
fledglings stayed in the background, apparently attracted only from curiosity. Later they 
followed their parents about in the ritual. We feel certain that these young, inexperi- 
enced wrens often precipitated the quarrels at the boundary. They revealed their pres- 
ence there by the noisy, practiced imitation of all the adult sounds. At close quarters 
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they were more aggressive. While the adults were usually content to leave the dispute 
on a vocal level, the immature wrens often dashed forward to attack. The result was 
always an increase in excitement. Once when HM-—48 was being followed by his fledg- 
ling, the male reversed his direction so abruptly that he stepped on the neck of the other 
and ran over it. By midsummer most of the immature Cactus Wrens had disappeared. 
H-52 of territory III remained until December and often participated in the autumn 
disputes. The lone survivor of territory I, which was not banded, was also present. Up to 
November we identified from four to five wrens in every dispute. 

Displacement or irrelevant behavior was of frequent occurrence toward the end of 
each of these boundary disputes. The indeterminate outcome of the conflicts resulted in 
the wrens running about and picking up nest materials such as chicken feathers and 
grass stems. Then, as the quarrel ended, the materials were carried to their roosting 
nests. Rarely, following a dispute, other species of birds were threatened. For example, 
on July 1, HM—54 sang from the crossarm of the electric pole on Kleindale Road, just 
south of lot 7. HM—48 answered from the northeast. Suddenly both wrens began utter- 
ing the scri note. HM—54 flew north about 200 feet to a small pole in lot 8, which was 
near the territorial boundary. At once HM-—48 arrived from the north and landed on the 
pole, forcing the other to fly down. Then the wrens faced each other on the ground, five 
feet apart, and moved slowly eastward, while they uttered the scri note. HM—48 appeared 
more nervous. He tried to pull loose some of the dry grasses near him, but failed. HM—54 
then abandoned the “line” and returned to his pole on Kleindale Road, where he found 
that a male Pyrrhuloxia (Pyrrhuloxia sinuata) had taken over his singing station. While 
the Pyrrhuloxia sang, HM-—54 moved closer and closer until the former became alarmed 
and flew, and the wren then flew down. Shortly afterward, a Gila Woodpecker (Centurus 
uropygialis) lit on the side of the crossarm and uttered its peculiar, sharp, rolling note. 
HM-54 came flying back at once. He twisted and turned, retreated and advanced, and 
gradually edged closer. Suddenly he dashed directly toward the woodpecker. The latter 
backed up to the pole and spread its wings in a defensive or aggressive gesture and then 
climbed back upon the crossarm. Again the wren fidgeted closer. This time the wood- 
pecker gave up and flew. Normally a Pyrrhuloxia is ignored and a Gila Woodpecker is 
deferred to. 

Extensive trespassing upon the others’ territory was seldom observed. The north pair 
of wrens occasionally visited the rear lawn with its feeding table and bird bath, but only 
when the owners were absent. HM—S4 once explored the north end of lots 6 and 7, deep 
into territory I, and scanned the horizon from a high perch. Since he refrained from 
singing, he was unnoticed and unchallenged. HF—50, who accompanied him, was more 
timid and ventured only half as far. That this boundary line was very real was demon- 
strated on July 10. At the conclusion of a dispute, HM-—48 and HF—49 flew north to the 
fence of lot 7 and buzzed at a cat that was slowly walking by. HM—54, HF-SO, and their 
offspring H—51, attracted by the danger sounds, flew north into cholla number 3, which 
was about 25 feet inside of territory I. They perched there quietly, evidently watching 
and listening, but apparently reluctant to advance and take part in the mobbing of the 
cat. Soon, however, HF—49 left the cat and returned. She flew directly to cholla 3. The 
south pair retreated at once to its teritory, leaving H—51, who was, perhaps, not so aware 
of its trespassing. Then HF—49 flew toward the juvenal wren. The latter quickly joined 
its parents and all was quiet again. 


THE FUNCTION OF TERRITORY 


The Cactus Wren’s territory belongs in type A of Nice (1941:458) in which the ter- 
ritory is used for mating and nesting and as a feeding ground for the young. In addition, 
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the territory is retained, with some relaxation of defense, throughout the winter as a 
feeding and roosting area. We found it to be primarily the property of the male; the 
female’s rights were only secondary. Although she assisted in the defense of the terri- 
tory, she did so, vigorously and successfully, only when her mate was present. Without 
a partner, she was apparently incapable of defending her territory against usurpation 
by another pair. This was very evident in 1945, when the male of territory I was lost. 
The pair of Cactus Wrens in the adjacent territory III expanded its activities at once 
into the entire block, with complete disregard for the presence of oe widowed female. 
She offered no resistance, and she later disappeared. 

The problem of the critical function and significance of the Cactus Wren’s territory 
remains unsolved. Territorialism is readily demonstrated, and its various elements are 
easily discerned. We do not know, however, exactly how this form of behavior serves 
the species. Certain advantages accrue from it, but these advantages are also obtained 
in some degree by other species through other means. In her survey of territory Nice 
(1941:470) stated that “The chief function of territory is defense—defense of the indi- 
vidual, the pair, the nest and young. In many cases it also serves to bring the pair 
together and to strengthen the bond between them.” 

The maintenance of a territorial boundary in Cactus Wrens did, of course, prevent 
intrusion and possible interference from other wrens. The question arises, would there 
have been interference in nest building, egg-laying, incubation, and feeding of nestlings 
if no defended boundary existed? In this connection we must point out that most of the 
boundary disputes occurred after the nestlings of the first brood were fledged. One must 
conclude that the Cactus Wrens were so busy raising a family that no time was avail- 
able for quarrels over a territorial boundary. Somehow, that boundary during the early 
part of the nesting period, was tacitly accepted by both pairs. 

There seems little doubt that territorialism assists in pair formation by bringing the 
sexes together. Yet, all that is required here is that the male make himself conspicuous. 
This could be accomplished, just as successfully, in a common feeding and nesting area. 
It appears more probable that territorialism is most useful in maintaining the pair bond, 
for the restriction of the female to the vicinity of one male must surely be of pairing 
value. 

Territorial behavior in the Kleindale Road area limited the number of pairs that 
occupied the ten-acre tract. Here, too, the problem is left unsolved. Although competi- 
tion reduced the size of the territories in 1947, nothing is known of what would have 
happened had there been more Cactus Wrens drawing upon the limited food supply and 
nesting sites. If Cactus Wrens acquired and defended territories in order to reserve an 
adequate food supply, then these territories should be larger in the winter months, when 
insects are less numerous. This appears to be the case; but the wren population per 
territory also increased so that nothing was gained until the late winter environmental 
attrition had removed the surplus offspring. 

Perhaps the simplest way of regarding this troublesome problem of the function of 
territory is to postulate like Wheeler (Nice, 1941:468) that the basic instinct of self- 
preservation is equivalent to dominance. It manifests itself not only in the individual’s 
defense of itself, but also in an inherent attitude of dominance toward individuals of its 
own species. This dominance can best be expressed by the male Cactus Wren by main- 
taining ownership of the small area in which it feeds and sleeps. The female’s self- 
assertion appears to be weaker. Our banding operations were not of sufficient extent to 
determine if the female held a territory of her own before she found a mate. She prob- 
ably defends her roosting area against other females. The orderly sequence of the nesting 
cycle, the perpetuation of the species, and the basic food resources are assured by the 
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male’s intolerance of other wrens at this time. The female contributes to a successfu) 
cycle by making sure she has no distracting competitors in her habitat. 


BREEDING NEST 


It was seldom that all of the roosting nests, including those occupied by the adults, 
in the months of November and December, remained intact until the breeding nest was 
started in the spring. The instability of the Cactus Wrens’ nest situation must, at least 
to the wrens, have been most disturbing. To the observers who tried to follow the course 
of the winter activities of the wrens, it was next to maddening. Nothing seemed to be 
permanent or settled. Following is a summary of some of the winter to spring nesting 
sequences (for most of these nest locations see part I, page 280, figure 4). 

1938-1939.—HM-1 roosted in nest 28A, and HF-2 roosted in 27A. The only other 
roosting nest, 5F in lot 7, was destroyed in February. The breeding nest, 28B, was placed 
in cholla 28, about two feet from the male’s roosting nest. This was 140 feet from the 
female’s winter nest. 

1939-1940.—Both adults roosted in cholla 6 near Flanwill Street, HM-—1 in nest 6J 
and HF-2 in nest 6I. Just before nest 6J fell to the ground in the latter part of Novem- 
ber, HM-1 had rebuilt an old nest, 6H, in which he continued to roost. It is hard to 
believe that the wren anticipated the loss of nest 6J; the nest, when it began slipping 
downward into a vertical position, may have caused difficulty in entry or discomfort in 
roosting. By the middle of January, the remaining roosting nest, 4C in lot 7, had been 
damaged. The breeding nest, 6M, was constructed almost midway between the two 
roosting nests in cholla 6. 

1940-1941.—The death of HM-~1 in 1940 and the disappearance of HF-2 in Jan- 
uary of 1941 created considerable uncertainty. Most of the rather numerous roosting 
nests were in lot 6; their tenants were not known. The breeding nest 35B of the new 
pair of Cactus Wrens, HM-—23 and HF-22, was located 300 feet north of cholla 6 in 
lot 5, close to Flanwill Street. This was the first breeding nest discovered in the northern 
tier of lots along Greenlee Street since our studies began in 1932. Whether our persistent 
efforts, sometimes unsuccessful, to capture the wrens in lot 6 for banding purposes proved 
to be annoying, or whether the new pair preferred the more open surroundings of the 
northern portion of the tract, is hard to determine. Later observations lead us to believe 
that the Cactus Wrens are not easily driven away by ordinary human activities. 

1941-1942.—Although seven banded wrens were present during the winter, they 
had only four roosting nests available at the beginning of 1942; all others had been 
destroyed. When the wrens paired up in the spring and selected their territories, new 
roosting nests were built near the breeding nest location. HM-37 and HF-38 settled in 
lots 2 and 3 and built their breeding nest in lot 3; HM-—23 and HF-—30 chose the south 
end of lot 5. 

1943-1944.—At the beginning of 1944, cholla 6 contained four roosting nests; HM- 
23 and HF-39 had occupied two of them during the preceding months. On January 6, 
three of these nests were completely destroyed. HF-39 remained in nest 6W, but this 
nest, too, was found destroyed on the 15th, and the female began another nest, 6AA, 
in the same cholla. Eight days later, it also was torn apart. Then the male, which had 
probably been roosting on the west side of Flanwill Street since the first part of the 
month, began building nest 6AB, which later became the breeding nest. Another nest, 
6Y, was rebuilt also, we believe, by HF-—39. In spite of the destruction of four roosting 
nests and the replacement nest 6AA, the pair of Cactus Wrens succeeded in building 
their breeding nest in the same cholla. 

1944-1945.—Again cholla 6 provided a roosting nest location for a female, HF-39. 
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Another nest close by, for some reason, was left vacant. The male, HM—23, roosted in 
lot 7. Suddenly on January 6, the female began building a new nest, 14C, in lot 7. This 
nest was abandoned before it was completed. Then on January 21 she started nest 23F 
in earnest and had it practically finished on the 25th. Now her nest was only eight feet 
from the roosting nest of the male in cholla 22. Two days later, both adults began the 
task of completing the first nest, 14C. This became the breeding nest. Meanwhile HM-— 
42, which roosted in lot 6 during the latter part of 1944, was forced to find another 
location when his cholla was cut down on January 14. (It would doubtless soon have 
been driven out of territory I, anyway.) It moved north into lot 5, where a breeding nest 
and a roosting nest were built. 

1946-1947.—The roosting nests of HM—48 and HF—49 were about 50 feet apart 
at the north end of lot 7. On December 27, the male’s nest was found to be torn apart. 
Another nest blew down. The female began building nest 19C, south of our house in lot 7, 
on January 21. She did not finish it and evidently continued to roost in her old nest. A 
month later two “noband” wrens moved in; one of them took over nest 19C and added 
more material. HM-—48 and HF-49 retreated to the north and west. On March 8, the 
female was roosting in a new nest in cholla 6, 6AJ. It became the breeding nest. The 
male was discovered roosting in the female’s old nest in lot 7. 

Both of the newcomers worked on nest 19C in February, but the nest was damaged 
by a Curve-billed Thrasher. Nest 8P in lot 8, about 100 feet east of 19C, was started. 
Work continued on nest 19C, and it was occupied at night by the male. The female 
HF-50 (now banded) worked on nest 8P and reosted in it until March 18, when the 
nest was destroyed. The following day, the male began work on nest 15C in the south- 
east corner of lot 7. Then both adults joined in finishing nest 19C, which had now become 
the female’s roosting nest. The male spent the nights at least as far east as Edith Street. 
On March 22, the pair shifted their labors to nest 15C; then they went to work again 
on nest 19C. This finally became their breeding nest. 

1947-1948.—The division of the tract into two territories was maintained through- 
out the winter. For the third time in our studies a male and a female Cactus Wren of 
territory I roosted in the ever-popular cholla 6. HM—48 roosted first in nest 6AN; when 
it fell to the ground, he built nest 67B at the west edge of lot 6, 45 feet southwest of 
cholla 6. Then at the end of December he began work on nest 6AO. The roosting nests 
of HM-—54 and HF-S0 in territory III remained in good condition up to the time the 
male disappeared about February 28. The north pair of Cactus Wrens then took over 
the entire area. HF—49 began work on nest 23J in the north third of lot 7 on March 1. 
Two weeks later it was torn apart; only one good nest remained in cholla 6—6AK, the 
female’s roosting nest. HM—48 built himself another roosting nest in cholla 67. Finally, 
unexpectedly, HF-—49 laid her eggs in nest 6AK. 

1956—1957.—Six Cactus Wrens, four of which were banded, were present in Novem- 
ber and December of 1956. When the situation “stabilized” in January, after six nests 
were damaged or destroyed, only two wrens, HM—70 and HF-71, were left in possession 
of the territory. On January 21, HF—71 began construction of nest 21C, about 40 feet 
north of our house and roosted in it. The male roosted in nest 17G in the southwest part 
of lot 7. This nest was soon destroyed; another was begun, and it, too, was torn. Some 
repairs were attempted, but again the thrashers damaged it. Then the male, apparently 
without opposition, began to carry nest material to the female’s nest 21C. The female 
started another nest, 21D, a few feet away from her former nest. The Curve-billed 
Thrashers now turned their destructive activities upon the new location. The female 
wren held on, roosting regularly in nest 21D, although it had been torn at least three 
times. At last, on January 26, she gave up and began a new nest, 94B, in the northeast 
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corner of lot 7. Then on February 8, we discovered that the breeding nest, 93B, was 
being constructed in a cholla near the west fence of lot 6, some 320 feet southwest of 
her last roosting nest, and 180 feet from the male’s roosting nest. 

From the foregoing accounts it might be conjectured that the selection of a nest site 
was not always a matter of a simple choice of a favorable location. Could the competi- 
tive thrasher be a determining factor? Such a supposition, we believe, is wrong, for the 
Curve-billed Thrashers did not destroy the breeding nests of the Cactus Wrens, so far 
as we could observe. It was the unattended, unprotected roosting nests that suffered. 
Once a breeding nest was begun, the presence of the Cactus Wrens at the nest seemed 
to be sufficient to deter the thrashers from their depredations at that particular point. 
There are some exceptional events, very difficult to explain adequately, in this connec- 
tion that will be related later. In a few cases, too, it was not always possible to deter- 
mine, because of the lateness of the season, if a newly begun nest, that was destroyed 
had been intended to serve as a breeding nest or a roosting nest. 

We had no better success in observing the beginning of the first breeding nest of the 
season than we had in seeing the beginning of the roosting nests. The choice of a par- 
ticular site, however, was probably made by the female. Sometimes, early in the year, 
we found a pair of Cactus Wrens prowling through the branches of a cholla cactus, 
apparently examining it for a suitable nest location, instead of searching the spiny joints 
for insect food. Occasionally the male would be carrying a grass stem in his bill as he 
followed his mate or moved from one side of her to the other. Usually his movements 
were far from deliberate; he appeared excited and eager and jumped from twig to twig 
with quick, abrupt twists of the body. Then with outstretched neck he peered into the 
tangle of branches while he held the nest material. Some of the rapid movements re- 
minded one of the courting behavior of the ever-present male English Sparrows, but the 
elaborate posturing and noisy sounds were absent. The inspection of the cholla always 
ended while we were present in the departure of the wrens to another portion of the tract. 

The events of the spring of 1947, previously mentioned, suggest that the female 
makes the final choice of a nest site, and it is sometimes at the expense of the male. 
The destruction of HF—50’s roosting nest 8P (possibly also her intended breeding nest), 
on March 18, was followed quickly by her appropriation of the male’s partly finished 
nest 19C. Then, when HM-—54 built another roosting nest, 15C, for himself, he also 
assisted his mate in the completion of her nest. Suddenly, for no apparent reason, at 
least to us, the female began carrying material to the male’s new roosting nest. Finally 
both wrens went back to work on nest 19C. It is possible that at first HF—5O felt that 
she was being disturbed too often, since her nest was so close to our house. The male’s 
nest in the southeast corner of lot 7 was farther away, but it had disadvantages, too. 
The Kleindale Road traffic was only a few feet away. 

It would be easy, but certainly misleadingly anthropomorphic, to say that this was 
a perfectly matched pair of Cactus Wrens that worked together for the common good, 
at least after the female took possession of the male’s roosting nest. The behavior of the 
male suggests a different explanation. He did not appear eager to be displaced from his 
roosting nest; in fact, one received an impression of reluctance. On March 19, the day 
after the loss of the female’s nest, HM—54 was observed at the entrance of 19C. He 
uttered a peculiar whining sound as though he were disturbed; then he sang. Soon after- 
ward both wrens were inside the nest. The same painful, whining sound was heard again. 
HM-—54 was first to come out of the nest. By midmorning, the male was busily con- 
structing his new roosting nest, 15C. Possibly the presence of the female in his nest was 
an indication that he must give it up. The next day, although both adults worked ener- 
getically on nest 19C, apparently without friction, the male continued to utter this 
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squeal. Several times we observed that he entered the nest without nest material and 
squealed inside. When he came out, he usually sang once on the doorstep. At 6:20 p.m., 
when HF-S0 arrived in the cholla, HM-—54 quickly slipped into the nest. The female 
looked in but did not attempt to enter. The male soon came out, for it was still too early 
to retire for the night. Twenty minutes later, when both wrens flew to the nest, HF—50 
was the first to enter. The male peered into the nest for several moments; then he left. 
On March 21 the same behavior was noted, except that the male followed his mate inside. 
He remained there only a short while, before flying east to roost. Nest 15C was not 
occupied as a roost until the following night. We had never heard this squeal before, and 
have very few records of its occurrence in later years. It would appear to be an utter- 
ance of protest from the male, mild to be sure, for no quarrel ensued as the female dis- 
possessed the male of his roosting nest. We heard this protest only when the female was 
near or in the male’s nest at the beginning of the breeding season. In some way the male 
may have sensed that the nest was to become a breeding nest. Here we tread upon dan- 
gerous ground. We do not know how the male is led to help in the construction of a 
breeding nest, nor do we know how he distinguishes this nest from the recently-built 
roosting nests. We have observed that the usual protest upon eviction from a roosting 
nest is an angry sputter of scri calls, sometimes followed by a brief fight. The loser buzzes 
as it retreats to find another roosting place. The squeal was not noted at nest 15C, which 
the male had just begun. Perhaps the attachment to a newly begun nest is not as firm 
as that to a long-occupied one. 

We believe that when the breeding season begins, the period of complete male domi- 
nance is over. The female, evidently by means of increased aggressiveness, is able to 
determine to some extent the course of her own affairs. She can and does at times select 
her own breeding nest site for the first brood. 

Both sexes constructed the first breeding nest of the year. Under normal, unhurried 
and undisturbed conditions, the division of labor was probably nearly equal. It was not 
unusual to observe the male and female arriving at the nest at the same time with bills 
full of nest material. Sometimes, before the roof was in place, they would enter side by 
side and deposit the grasses upon the floor, or poke them into the thin, rising walls of 
the nest cavity. The first one to finish left through the open top. Later, after the roof 
and vestibule were outlined, only one could enter at a time. Occasionally both birds 
would be working inside, but usually at this stage of construction the visits appeared to 
be so timed that no waiting was necessary at the entrance. 

At first we supposed that two Cactus Wrens working together could build a nest twice 
as rapidly as one could working alone. This, however, does not appear to be the case, for 
the inattentive periods were often long and irregular. The rate of construction was prob- 
ably set by the female. When she left her nest building, the male followed her; and the 
urgency with which she worked was, no doubt, dictated by the nearness of the egg- 
laying stage. There are so many variables that more data would be desirable here. If we 
average the number of visits to the roosting nest 23A (Condor, 1957:284) for the three 
active working periods, we get one visit for each 0.80, 0.88, and 1.1 minutes respectively, 
or roughly one visit every 0.9 minute. Any faster rate of delivery of materials would 
leave very little time for their placement in the nest. At breeding nest 28B, in 1939, two 
wrens working together made 10 visits in 28.5 minutes; then beginning 15 minutes later, 
they made 11 visits in 20 minutes, the average being one visit in 2.8 and 1.8 minutes. 
The breeding nest 19C of 1947, observed for 40 minutes, revealed 26 visits with nest 
material, an average of 1.5 minutes between visits. These averages of elapsed time be- 
tween visits for two wrens working together are approximately twice as great as for the 
one wren working alone on its roosting nest. The work at roosting nest 23A was observed 
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early in the forenoon in August; breeding nest 28B was watched at noon and 19C in 
midmorning, both in March. Although nest construction proceeded more rapidly early 
in the morning, the breeding nest rate did not equal or exceed the roosting nest rate. 
No satisfactory method could be found for determining when the first breeding nest 
of the year was completed, because the installation of nest material usually continued 
up to the time the first egg was laid. In some instances this period of time was not what 
one could call a normal one. Loss of mates, nest destruction, unfavorable weather con- 
ditions possibly, and many human disturbances complicated the picture until we have 
such extremes as 5 to 41 days from the time of beginning of nest construction to the 
laying of the first egg (fig. 4). The average time in the Kleindale Road tract for the 13 
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Fig. 4. Time (estimated) from start of construction of first brood nest of Cactus Wren 
to laying of first egg. Data are for 13 years. 


years in which we have sufficient data is 16.1 days. If we ignore the abnormal high of 
41 days our average is 14 days. Since visits to the Santa Rita Experimental Range, south 
of Tucson, could usually be made only at weekly intervals, exact data on nest building 
was not obtained. At least seven of the breeding nests in that area, however, required 
more than 15 days in construction. 

We have only one good observation on the length of time it takes for the growth of 
the ovum in the Cactus Wren. On May 29, 1958, we discovered that the three, three-day- 
old nestlings in nest 25H were gone. Two days later the adults were at work on another 
nest and the first egg was laid either on June 4 or 5. Nice (1943:210-211) states that 
“the start of nest building in the Song Sparrow roughly corresponds with the rapid 
growth of theovum..... which normally begins 5 days before the egg is laid.” The basis 
for the latter part of this statement is her observation that after the loss of a set of eggs, 
the next egg is laid 5 days later. The interval of 5 days in the Song Sparrow and 6 to 7 
days in the Cactus Wren occurred not at the beginning of the breeding season, but later, 
when the female’s reproductive condition must have been in an advanced stage of readi- 
ness. Our Cactus Wrens, on the average, began their first nests at least a week before 
the beginning of the 6 to 7 day period of rapid egg development. 

Since the Song Sparrow nest is built entirely by the female (Nice, 1937:94), the 
stimulus for the initiation of nest building probably arises from her own physiological 
condition. Although the situation in regard to the Cactus Wren is complicated with more 
variations in behavior, it seems likely that the female normally installs the first nest 
material when she is ready to begin her first brood of the year. The male then assists in 
the construction as long as the female is present. A few exceptions to this sequence have 
been noted in the summaries of winter nests. The female does occasionally take over a 
nest which the male has built for a roosting place. This can occur because of nest destruc- 
tion, or perhaps from a sudden development of favorable environmental stimuli that 
makes egg-laying urgent. The variation most difficult to account for is the one in which 
the female laid her eggs in her own roosting nest. This did not occur often, and in one 
case the roosting nest was new. It may actually have been intended for a breeding nest. 
Some nests in neighbors’ lots were difficult to watch; we may have missed the work of 








May, 1959 LIFE HISTORY OF CACTUS WREN 199 


the male. For her later broods a female did not need to build a nest. The nest was already 
waiting for her; it had been constructed by the male while she incubated. 

Copulation has been observed as early as 18 days before the first egg was laid. It 
continues up to at least the laying of the eggs. We have a record of a 40-day interval, 
but in this instance the wrens experienced difficulties in their nest building, and they 
were doubtless delayed. This is also our earliest record; it occurred on January 12, 1957. 
In the extremely early nesting of January 2, 1958, copulation must have taken place in 
December, even before the female’s selection of a breeding nest site. 

The female indicated her readiness, from an elevated perch, by crouching low and 
singing a rapid series of rar rar rar rar rar notes several times. The tone appeared to be 
at a somewhat higher pitch than that of the normal song. Her bill pointed slightly 
upward, and she fluttered or quivered her wings. The male responded by flying to her 
quickly. Sometimes he spread his tail upon arriving, as he might do in the customary 
recognition display. Then he, too, fluttered his wings, just before he mounted the female 
to make momentary contact. Sometimes he hopped beneath or to the side of her first, 
in evident excitement. After completing the act, they usually perched quietly a few mo- 
ments before flying to the ground; but at one observation the male pecked the female 
on the head. She did not move. Then he pecked her twice more before she left him. We 
have only one record of the female flying to the male. This occurred when the male was 
singing, and he stopped at once when she crouched and fluttered her wings. 


THE START OF LAYING 


We had hoped in the course of this study that a sufficiently large sample of data on 
the time of the laying of the first egg could be accumulated to enable us to place the 
results on a statistical basis. This hope proved futile, for seldom was more than one ter- 
ritory available and accessible in the Kleindale Road vicinity during any one year. In 
addition, the variations in the time of laying from year to year proved to be very great. 
Had we been content to work on the life history of the Cactus Wren for only a year or 
two, these variations would have remained undetected, with most of the difficult prob- 
lems happily unnoticed. 

In table 1 will be found the estimated date of the first egg of the year in the Klein- 
dale Road area from 1934 to 1958. There are three years missing, 1937, 1949 and 1951, 
in which no data were obtained. Although one sample per year is obviously inadequate 
for any generalization, there are two interesting and suggestive years in the table. In 
1942 there were three territories (fig. 2, the Edith Street territory not shown). The date 
of the first egg was the same in two of them, and only three days later in the third. There 
were two accessible territories in 1947, with the egg-laying dates eleven days apart. Had 
it not been for the destruction of HF—50’s first breeding nest in this year, the dates 
would probably have been closer together. We think the possibility is present that many 
of the dates in the table may be the normal ones and should be considered as the time 
at which a larger population would have begun to lay. If this be true, then some expla- 
nation will have to be devised to account for the yearly variations. 

We gradually came to believe that for a given species in a uniform habitat, the ap- 
proximate date of physiological readiness for breeding is probably in part determined 
genetically in that it is the result of centuries of selection for response to regular, peri- 
odic, seasonal changes. In a desert environment the supply of insects and spiders must 
be rather low by the end of the colder months. Theoretically the egg laying should be 
so timed that sufficient food is available for the young when the eggs are hatched. If 
they are hatched too early, they may suffer for want of the proper food; if they are 
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Table 1 


Date of First Egg with Summary of Data on Temperature and Rainfall 


Average of mean Average of mean Rainfall from 

Year Date first temperatures temperatures October 1 

egg laid 7 days before 14 days before to date of 

laying laying first egg 
1934 March 21 65.5 64.6 3.65 
1935 March 23 56.1 53.8 7.68 
1936 March 1 56.0 55.1 5.01 
1938 March 14 60.7 58.4 2.83 
1939 March 16 59.3 55.4 3.01 
1940 Feb. 20 49.0 48.5 2.08 
1941 Feb. 24 59.0 58.6 8.14 
1942 March 7, 7, 10 $3.7 53.5 5.39 
1943 March 20 58.0 S74 2.44 
1944 Feb. 20 47.7 48.6 1.81 
1945 Feb. 8 53.0 50.5 oak 
1946 March 13 58.7 57.2 4.35 
1947 March 15, 26 53.1 53.3 tat 
1948 March 13 53.0 50.4 3.81 
1950 March 1 58.7 60.0 3.21 
1952 March 3 55.1 52.9 5.37 
1953. March 23 61.7 62.0 4.84 
1954 Feb. 25 57.0 57.1 1.21 
1955 March 12 64.4 59.5 2.18 
1956 March 7 58.8 Fo.9 2.60 
1957 Feb. 21 62.5 63.7 3.05 
1958 Jan. 2 54.4 54.4 3.89 


hatched much later, the time for additional broods is shortened. The dependence of this 
food supply upon a proper interrelationship of temperature and precipitation must be 
apparent. Without winter rains, the plants and their accompanying insects will not de- 
velop, even though temperatures are favorable. Rainfall without a sustained increase in 
temperature is likewise inadequate for growth. 

In table 1 we have included the average of the mean daily temperatures (°F.) for 
the seven days preceding and the fourteen days preceding the laying of the first egg of 
the year. These intervals correspond to the presumed time for the rapid development 
of the ovum and the time required to build the breeding nest, respectively. The tem- 
peratures are taken from the University of Arizona weather recording station situated 
about three miles southwest of our study area. The range of variation is slight; it is 17.8° 
for the 7 days, with extremes of 47.7° and 65.5°; it is 16.1° for the 14 days, with 
extremes of 48.5° and 64.6°. There are 15 and 17 of these 22 layings in the 50° to 60° 
interval, respectively. Early layings were not necessarily at the lowest mean tempera- 
tures. Fifteen of our dates are in March. Early nestings, we believe, can usually be 
explained by favorable environmental conditions. Rather difficult to account for is the 
fact that three females laid earlier in the second year that we had them under observa- 
tion than they did in the first; possibly they were birds only one-year of age when first 
observed. HF-2 laid her first egg on March 16, 1939; the next year she laid on Febru- 
ary 20. HF—49 laid her first egg on March 15, 1947; in 1948 she laid on March 13; there 
are no data for 1949, but in 1950 she laid on March 1. HF-—71 laid her first egg of 1957 
on February 21; the following year she laid on January 2. 

In 13 of the 22 years, laying began after a steady rise in mean temperatures of sev- 
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eral days duration. In most of the other years a period of above normal temperatures 
preceded the laying. These temperatures were, of course, preceded by a climb, which may 
have provided the stimulus toward nest building. The early laying of February 21, 1957, 
occurred near the bottom of a temperature decline of 6 days, but the previous peak, 
after a 9-day climb, had reached the unusual extreme of 72°. The still earlier record of 
January 2, 1958, occurred after a 3-week period of above normal temperatures, some 
of which were as much as 10° above the average for Tucson at this time of year. In 
1940 and 1944, the start of laying was at temperatures below normal, but in both these 
instances an above-normal peak occurred about 2 to 3 weeks previously. 

The effect of rainfall in the Kleindale Road area is far more difficult to interpret. 
If we tabulate the precipitation from October 1 to the date of the first egg (table 1), 
we obtain 3.65 inches for 1934 and 7.68 inches for 1935, 2.08 inches for 1940 and 8.14 
inches for 1941, with the corresponding egg dates on March 21 and 23, and February 20 
and 24. There is no evidence here that laying is postponed in periods of low rainfall 
until mean temperatures are higher or that total quantity of rainfall, by itself, influ- 
ences the time of laying. Normal rainfall in October, November, and December, accom- 
panied by mild temperatures, initiated and accelerated the growth of winter annuals to 
a very striking degree. For instance, filaree (Erodium cicutarium) and bladder-pod 
mustard (Lesquerella gordoni) which usually begin flowering in the first part of Feb- 
ruary, were in bloom in the last week in December, 1957, and their first shoots were 
observed as early as the second half of October. Another mustard (Sisymbrium irio) 
and a grass (Schismus barbatus) appeared in November. On January 2, 1958, the first 
Cactus Wren egg was laid. Whether this was the result of mild temperatures, or the 
combination of mild temperatures, rainfall, and new fresh vegetation, we cannot deter- 
mine. Mesquites, creosote bushes, and chollas varied considerably in their time of flower- 
ing, but their growth could hardly have had any influence on early egg laying, for nesting 
was always well under way by the time these larger plants were flowering. 

Earlier we have tried to show that our population of Cactus Wrens was composed 
of immigrants from the neighboring population north of Rillito Creek. The two popu- 
lations should normally begin laying, if our supposition of genetic similarity is correct, 
at about the same time. In fact, the entire Tucson mesa, although exhibiting considerable 
variations in vegetational aspect, is rather uniform in winter temperatures and rainfall. 
On Kleindale Road, close to the Rillito Creek trough, the winter nighttime temperatures 
were lower than those on the mesa. We should expect little difference in time of egg 
laying anywhere in the area. Here again we are plagued with insufficient data for a proper 
comparison. Working with estimated dates, we have in 1941 the first egg on March 2, at 
a point one-fourth of a mile northwest of our home, still on the south side of the Rillito. 
The first egg in the home area was on February 24. Seven miles to the southeast, the 
first egg was laid on March 6. In 1955, 3 miles to the east, along the edge of the foothills 
of the Santa Catalina Mountains, bordering the Rillito, eggs were laid on March 30 and 
April 2; in our area it was on March 12. A few more data are at hand from the Saguaro 
National Monument, 11 miles to the southeast of our home. In 1954, the first egg was 
laid on March 17, estimated from information furnished by Hal Harrison; on Kleindale 
Road we have February 25. In 1956 we estimated the first egg was laid on March 23 
as compared with March 7 in our area; in 1958 the first egg was laid on February 16 in 
one nest and February 26 in another, compared with January 2 in our lot. In the same 
year we estimated that an immature Cactus Wren collected by Allan R. Phillips 171% 
miles southeast of Tucson came from an egg laid about February 20. Evidently the 
southeastward population was also influenced by the mild winter. We have but few egg 
dates from residential parts of Tucson: March 8, and possibly February 22, 1956, esti- 
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mated from data given to us by John Chalk, and March 12, 1954, by Allan R. Phillips. 
While we realize that our data are meager and that some of the estimates could be wrong 
by as much as plus or minus five days, we are faced with the peculiar fact that egg laying 
took place later in all the adjacent areas than it did in our small ten-acre study tract. 
The available information suggests that egg laying begins earlier in and close to cities. 
Much more work, however, is necessary on this phase of the Cactus Wren’s behavior 
before definite conclusions can be drawn. 

It is interesing to consider the effect on the Cactus Wren of living in the vicinity of 
human activities. We have stated (Condor, 1957:276) that we purposely left our lot as 
much as possible in its original condition. This is not strictly true, for our occupation of 
the land effected numerous drastic changes. Most of the chollas and creosote bushes were 
left undisturbed. However, space was taken over by buildings; a fence was constructed 
that excluded cattle, and also to a considerable extent rabbits. Although the vegetation 
now received protection, the ground cover gradually changed from native plants to the 
introduced mustards and grasses. (This change was not confined to our lot alone; it was 
general in the vicinity.) Native diurnal rodents became scarce; the antelope squirrel 
disappeared completely and the round-tailed ground squirrel left, but returned irregu- 
larly. Numerous cats from our neighbors roamed the tract, in spite of the presence of 
our dog. House mice obtained a foothold in adjacent chicken houses. Snakes were few, 
because people and their automobiles disturbed them. English Sparrows moved in quickly 
and took up residence under the eaves of neighboring garages. As the spreading subdivi- 
sions expanded nearer, the inevitable gangs of small boys increased; and they prowled 
the Rillito banks with their deadly BB guns. Our ornamental shrubs and trees grew in 
number and size. No doubt various new insects multiplied far more abundantly and 
probably earlier in these well-watered ornamental shrub areas than in the dry sandy 
expanses among the creosote bushes. Perhaps it is these insects that are the key to the 
early nestings. 

Herbert Brown (1888:116) reported that “nesting was well under way” in the 
Tucson region on March 13, 1885; Scott (1888:162) said that eggs are laid as early as 
March 20 in the Santa Catalina region. Brandt (1951:679) stated that fresh eggs could 
be found in the desert about Tucson as early as March 15, “but the peak of season is 
not until a month later; while over in the high country at 5000 feet, near where the 
San Pedro River crosses the Mexican line, I found a nest with 4 fresh eggs on June 21, 
1944.” We have purposely omitted the listing of nesting records from other states, be- 
cause they are too scattered and they lack important data. The practice followed for 
many years in Bent’s “Life Histories of North American Birds” of recording the length 
of the egg-laying season, and then attempting to establish the most frequent period is 
misleading. For instance, in the case of the Cactus Wren (Bent, 1948:231) we have: 
“Egg dates.—Arizona: 82 records, March 10 to August 6; 40 records, April 21 to May 
25, indicating the height of the season.”’ In a multi-brooded species the “height of the 
season” is actually the first brood. Later records must pertain to second or more broods. 
Furthermore, it is inconceivable to us that a given population subjected to the same 
environmental factors would respond with such irregularity as is indicated by egg dates 
from March 10 to April 21. These extreme dates must come from different populations 
or from first and second broods. 

As we pass on to larger areas in Arizona the confusion increases. If we attempt to 
correlate nesting with temperature, then elevation must be taken into account, for the 
range of the Cactus Wren extends from near sea level at Yuma to the lower edge of the 
Upper Sonoran Life-zone in the eastern part of the state. Are eggs laid earlier at lower 
elevations where the temperatures rise earlier in the season? Not necessarily, for the 
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rainfall in Arizona is directly proportional to elevation; and rainfall is necessary to pro- 
duce the spring annuals and abundant insects. Hensley (MS) gives the date of March 10, 
1949, for the first egg of the Cactus Wren in the Organ Pipe Cactus National Monument 
in southwestern Arizona. The area which he studied is slightly lower in elevation than 
Tucson, but the mean temperatures for the first three months in the year are slightly 
higher. The annual precipitation is about 3 inches less. Unfortunately, we do not have 
any nesting from Tucson for 1949 for comparison. 

Through the courtesy of the late Fred M. Dille we have available the field note book 
of George F. Breninger, who collected eggs in the Phoenix region of Arizona from 1896 
to 1905. The elevation of Phoenix is about 1200 feet; the mean temperatures are higher 
than those in Tucson, and the average annual precipitation is similar to that in parts of 
the Organ Pipe Cactus National Monument. In five of the years the data are fairly com- 
plete, although the condition of the eggs was not always recorded. The dates on which 
the first complete sets of eggs were collected are as follows: March 10, 1896, March 8, 
1897, March 11, 1898, March 21, 1899, and February 21, 1901. Most of the subsequent 
sets collected were in the month of March, and some of these later sets were catalogued 
as advanced in incubation. The habitat is not described, but nests were found in mes- 
quites, ‘“‘thorn bush,” ironwood, palo verde, and “‘thorn tree’’; a few were in cacti. These 
dates are, of course, subject to the same errors as those in Bent’s “Life Histories.” They 
are not dates of first eggs laid, but dates when eggs were collected. It is to be noted that 
none of these dates are in April. In contrast to these old records, we have a letter from 
Ruth M. Crockett, of Phoenix, reporting that in 1952 nestlings were being fed on Feb- 
ruary 3, near Squaw Peak. The young in another nest were fledged about February 23. 
We estimate that the first of these eggs was laid about January 13. The nest locations 
were described as on the edge of a residential area, and “the vegetation was unusually 
lush from recent rains.” 

There has been little in the foregoing extensive summaries to support the supposition 
that the time of egg laying is genetically controlled for a given population. Some evi- 
dence, we believe, has been presented to show that most of the records in Arizona occur 
in the month of March, regardless of elevation, and that earlier egg laying takes place 
under favorable circumstances. This was the status of our studies up to the beginning of 
1953. In order to examine a larger population of Cactus Wrens we now turned most of 
our attention to the Santa Rita Experimental Range, a large desert tract situated about 
35 miles south of Tucson, Arizona. Here we discovered to our great surprise, that in a 
60-acre study area, not one pair of Cactus Wrens laid their first eggs before April 16. 
This occurred not only in 1953, but also in 1954, 1955, and 1956. We discontinued our 
studies in 1956, but we returned in 1958 to see if the mild winter with the early nesting 
in the Tucson area was also refiected upon the range population. To our satisfaction it 
was; we estimated the date of the first egg to be on March 29, 1958. Evidently there is 
a distinct population of Cactus Wrens on the Santa Rita range, whose time of egg laying 
seems to be genetically controlled to occur a month later than that on the Tucson mesa. 
Our efforts to determine the cause of the late nesting have so far been largely futile. 


SUMMARY 


The invasion of the cholla cacti into the creosote bush association of the Kleindale 
Road area of Tucson, Arizona, appears to have been relatively recent. When these cacti 
became large enough to furnish nest sites, the Cactus Wrens probably moved in from the 
foothills on the north bank of the Rillito. This may have occurred about 1915. 
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Breeding territories each year varied from one to five, including those bordering the 
study tract. Destruction of the habitat resulted in only one territory within the ten-acre 
area from 1948 to 1958. Encroachment upon the territory by other Cactus Wrens resulted 
in defensive behavior, but a compromise was reached by giving up some of the original 
land to the newcomers. The “boundary line” was well defined in 1947, when the two 
breeding nests were only 180 feet apart. 

Disputes were frequent in 1947, after the young were fledged in territory I, and they 
continued until the end of February, 1948. Singing stations were not on the “boundary,” 
but some distance inside. Disputes occurred when one pair or the other detected what 
appeared to be an intrusion upon its territory. Both pairs then faced each other along 
the “line” and moved slowly in parallel lines. Short songs and the scratchy territorial 
sounds were uttered by both males and females, as they proceeded for 15 to 20 feet, 
after which they turned and retraced their steps. Threatening postures, such as fluffing 
out feathers and spreading the tail were noted. Sometimes short chases and brief fights 
took place back and forth, but the “line” still held, and the battle was over in a minute 
or two. Then both pairs retreated. Fledglings participated in the disputes and often ap- 
parently precipitated the quarrels by straying across the “boundary.” Displacement 
behavior was evident as the Cactus Wrens ran about, picking up nest material at the end 
of the dispute. Occasionally displacement activity consisted of threatening other species 
such as Gila Woodpeckers and Pyrrhuloxias which happened to be near at the time of 
the dispute. 

The Cactus Wren’s territory is used for mating, nesting, and feeding ground for the 
young, and it is also retained as a roosting area for the remainder of the year. The female 
defended this territory only when her mate was present. Although the maintenance of 
a territory provided freedom from interference in the nesting cycle, the duties of nesting 
seemed to leave little time for boundary disputes. Territorialism probably assisted in 
maintaining the pair-bond; it limited, too, the number of pairs in the tract. 

The basic instinct of self-preservation appears to manifest itself in an attitude of 
dominance, which in turn is expressed by maintaining ownership of a feeding and sleep- 
ing area. 

The autumn roosting nests seldom remained intact until the next year’s breeding nest 
was begun. Nest destruction and change of nests were frequent. Curve-billed Thrashers 
destroyed roosting nests but not breeding nests. 

The female probably chose the breeding nest site for the first brood, and the male 
then assisted her in the nest construction. 

Average time from beginning of construction to the laying of the first egg was about 
14 days. After the failure of a nesting attempt, the next egg was laid in 6 to 7 days. 
Copulation occurred as early as 18 days before the eggs were laid; the female always 
invited it and indicated her readiness by crouching, singing, and quivering her wings. 

Human activities encroaching upon the Cactus Wren’s habitat generally favored the 
wrens; more food probably became available and, as long as the cholla cacti and the 
nests were protected, the wrens remained to breed. 

Variation in time of the laying of the first egg was great. The date for breeding readi- 
ness probably has some genetic basis for a given population; it is subject to modification 
by important environmental deviations from the normal. Most of the layings in the 
Kleindale Road area occurred after a rise in temperature, or at above normal tempera- 
tures. In Arizona, below 3000 feet elevation, the first egg is usually laid in March. Early 
nestings occurred after mild winters with rainfall adequate for new spring plant growth. 
Estimated dates for the first egg are given for 22 years in the Kleindale Road area. In 
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about two-thirds of these years the layings occurred when the average of the mean tem- 
peratures for the preceding seven days was between 50° and 60°. Delays in nesting are 
attributed to failure to find a mate in time, loss of mate, or nest destruction. Rainfall 
by itself was not a factor inducing laying. 


LITERATURE CITED 
Anderson, A. H., and Anderson, A. 
1957. Life history of the cactus wren. Part I. Condor, 59:274-296. 
Bent, A.C. 
1948. Life histories of North American nuthatches, wrens, thrashers and their allies. U.S. Nat. 
Mus. Bu)). 95. 
Brandt, H. 
1951. Arizona and its bird life (The Bird Research Foundation, Cleveland, Ohio). 
Brown, H. 
1888. On the nesting of Pa)mer’s thrasher, Auk, 5:116-118. 
Nice, M. M. 
1941. The role of territory in bird life. Amer. Midl. Nat., 26:441-487. 
1943. Studies in the life history of the song sparrow II. Trans. Linn. Soc. N.Y., 6:1-328. 
Scott, W. E. D. 
1888. On the avi-fauna of Pina) County, with remarks on some birds of Pima and Gila counties, 
Arizona. Auk, 5:159-168. 
Shreve, F. 
1951. Vegetation of the Sonoran desert. Carnegie Inst. Wash. Publ. 591. 


Tucson, Arizona, September 21, 1958. 








206 Vol. 61 


THE RIDGWAY WHIP-POOR-WILL AND ITS ASSOCIATED AVIFAUNA 


IN SOUTHWESTERN NEW MEXICO 
By RICHARD F. JOHNSTON and JOHN WILLIAM HARDY 


The Ridgway Whip-poor-will, or the Buff-collared Nightiar (Caprimulgus ridgwayi) 
is a little-known caprimulgid inhabiting arid western North America south to Guatemala 
and Honduras. The northern limits of distribution have until recently been thought to 
run approximately along the boundary of the “Alamos faunal district” of van Rossem 
(1931:238), which is to say from slightly to the northeast of Hermosillo, Sonora, to the 
Sierra Madre Occidental. Allan R. Phillips reports (in litt.) that he has taken the species 
13 miles west of Ures and northeast of Huasabras, Sonora. Understanding concerning 
the northern limits of the range of the bird will now have to be revised, for the species 
actually occurs, apparently as a breeding population, at least as far north as extreme 
southwestern New Mexico. 

On June 23, 1958, we collected a male Caprimulgus ridgwayi (K.U. 35627) in 
Guadalupe Canyon, elevation 4200 feet, Hidalgo County, New Mexico; this is the first 
record for the United States. The locality, on the property of L. G. Johnson, is two miles 
east of the Arizona-New Mexico state line and about three miles north of the interna- 
tional boundary. The bird seemed to be holding a breeding territory and probably was 
capable of effective breeding; the testes measured 9.5 x 5 mm., and the sperm ducts were 
enlarged. At least one other male was located in an adjacent area, and we believe that 
we also saw females. We were not successful in flushing the birds in the daytime, how- 
ever, and our observations on the presumed females were made at dusk when visibility 
was poor. 

Major characteristics of the habitat of the bird in New Mexico are similar to those 
of habitats of the birds farther to the south. Rocky hillsides of moderate slope (fig. 1) 
grown to fairly open stands of juniper (Juniperus deppeana) and various thorny shrubs 
(mainly mesquite, Prosopis) were used for daytime roosting and for much of the forag- 
ing period, although for the latter the birds also came down onto the Arroyo Guadalupe 
floodplain. The birds were absent from dryer areas lacking rocks and boulders that were 
grown to less complex vegetation (mainly creosote bush, Larrea tridentata). In such 
areas we found Poor-wills (Phalaenoptilus nuttallii) only; probably the exclusiveness 
of the two caprimulgids is due to differential habitat selection. 

Our observations on where the Ridgway Whip-poor-will was found seem in line with 
other, brief descriptions of the habitat of the birds. Alvarez del Toro (1949:272) men- 
tions capturing one on “great rocks at the foot of a cliff,’ Sutton (1951:261) mentions 
the bird occurring “invariably in dry gorge bottoms,”’ and Davis (1957:364) writes 
that the bird was found “usually in rather open, semi-arid woods or in brushy islands 
in savannahs.” We also found the bird in southern Sonora, 8 miles southeast of Alamos, 
in 1958, and here it occurred on the moderate slopes abutting the Rio Cuchujaqui; these 
hillsides are rocky and contain a mixture of short-tree forest dominants and thorny 
shrubs characteristic of arid Sonora. In both New Mexico and Sonora we found the 
birds roosting in fairly heavy cover. 

Caprimulgus ridgwayi in New Mexico and Sonora behaved in similar fashion. Their 
periods of calling activity covered about 40 minutes each evening at and shortly subse- 
quent to dusk and a similar period of time just before daylight. The birds at dusk 
seemed to call from their daytime roosting sites, although some moved a little as it 
became darker. They ceased to call when they began to forage and except for rare, 
isolated calls remained silent until dawn. Birds that, by their calling, were located in a 
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Fig. 1. North-facing slope in Guadalupe Canyon, Hidalgo County, New Mexico, frequented by 
Ridgway Whip-poor-will in June, 1958. The specimen was taken from bare branches of 
Juniperus deppeana two-thirds up the small draw to the right. 


general way at dawn would call again the following evening from apparently the same 
places. The voice is distinctive and has no close resemblance to that of any other North 
American caprimulgid except that it has an undeniable camprimulgid timbre. Davis 
(1957:364) recorded songs consisting of 7 to 18 notes in ascending scale with a terminal 
slur. In New Mexico we heard 11 to 13 staccato notes, and in Sonora the birds ordinarily 
gave 9 notes. Allan R. Phillips (in litt.) states that people in western México refer to the 
bird as presteme-tu-cuchillo, and this name rather accurately gives the impression of the 
voice of this bird if the first five syllables are spoken in ascending scale and the penul- 
timate syllable is accented. 

What we saw of the flight indicated that it occurs close to the surface of the ground 
—perhaps rarely in excess of five feet, and usually lower. The birds perched most fre- 
quently four to six feet up in scrubby vegetation, and occasionally they rested on the 
ground. This may indicate that the foraging beat of this bird is a low one, lower than 
that of the nighthawks (Chordeiles), Chuck-wills-widow (Caprimulgus carolinensis), 
and Whip-poor-will, C. vociferus (see additionally van Rossem, 1927:27), but perhaps 
nearly the same as that of the Spot-tailed Whip-poor-will, C. maculicaudus (see conflict- 
ing statements of Davis, 1957:364, and Zimmerman, 1957:125), the Poor-will (Phalae- 
noptilus and the Parauque, N yctidromus albicollis (van Rossem, loc. cit.). 

Because two Ridgway Whip-poor-wills were seen in New Mexico, and these were 
calling and were probably territorial, we believe the occurrence of the species in this 
marginal locality. is not due to chance. It is of more than passing interest to note also 
some other factors that tend to support this belief. 

Vegetation.—The vegetation of Guadalupe Canyon is a mixture of elements charac- 
teristic of xeric scrublands and riparian woodland. The dominant vegetation along the 
floodplain is Arizona sycamore (Platanus wrightii) and cottonwood (Populus fremontit), 
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and the major subdominant is hackberry (Celtis reticulata). The vegetation of the rocky 
hillsides has already been alluded to; in addition to the junipers and mesquites there is 
an exceedingly wide variety of thorn-scrub subdominants and it is within this complex 
of scrub vegetation that an affinity with floras of xeric Sonora can be seen. These coinci- 
dences are probably parallel with the coincidences in avian distribution mentioned below, 
and both doubtless reflect a tendency for the climatic environment of Guadalupe Canyon 
to approach that of areas farther to the south. 

Avian associates.—Some birds typical of arid tropical scrub or short-tree forest edge 
are found in limited numbers in Guadalupe Canyon. Nowhere else in New Mexico are 
quite so many of these species found, and most of the nearby canyons in Arizona also 
lack some of the species under consideration. In addition to Caprimulgus ridgwayi the 
following species are abundant breeding birds of arid tropical scrub: Violet-crowned 
Hummingbird (Amazilia violiceps), Broad-billed Hummingbird (Cynanthus latirostris) , 
Coppery-tailed Trogon (Trogon elegans), Rose-throated Becard (Platypsaris aglaiae), 
Olivaceous Flycatcher (Myiarchus tuberculifer), and Red-eyed Cowbird (Tangavius 
aeneus). All except the Violet-crowned Hummingbird are known to breed in Guadalupe 
Canyon, and it may also breed there (Levy, 1958:350). It may be added that the Thick- 
billed Kingbird (Tyrannus crassirostris) was found as a breeding bird in the canyon 
in 1958, by Seymour Levy (in press), and we likewise saw it there. The remaining avi- 
fauna (about 40 species) can be divided into two almost equal groups; one of species 
ranging widely in the west and also found in arid tropical brush and woodland, and one 
of species not found in arid tropical situations to the south. 

The number of species shared in common between Guadalupe Canyon and Alamos, 
Sonora, is notable in comparison to the number of species shared between the canyon and 
other, nearby canyons draining low-lying mountains: The senior author made censuses 
of the breeding avifauna of Deer Creek, 8 miles east of San Luis Pass (foothills of the 
southern Animas Range), Hidalgo County, New Mexico, in May and June, 1957. This 
canyon is about 40 airline miles east of the head of Guadalupe Canyon, across two low 
ranges of hills. At San Luis Pass the continental divide is less than 6000 feet in elevation. 
The dominant vegetation along Deer Creek is qualitatively similar to that of Guadalupe 
Canyon: Arizona sycamore, cottonwood, hackberry, mesquite, and juniper; but, there is 
additionally a great deal of buckhorn cholla (Opuntia spinosior). Three visits were 
made to this locality and it is likely that nearly all of the breeding birds were recorded 
that year. 

Of the breeding birds of Guadalupe Canyon only 38 per cent occur also on Deer 
Creek; yet, 55 per cent occur also at Alamos, Sonora. At this relatively simple level of 
comparison it should be apparent that the avifauna of Guadalupe Canyon is not closely 
allied with those of canyons to the east in New Mexico, in spite of similar arid climate 
and vegetation. Rather the avifauna bears, in certain respects (mot that of relative 
density), a close resemblance to the avifaunas characteristic of xeric tropical areas to 
the south. 

The point we would like to emphasize is that the occurrence in Guadalupe Canyon of 
such forms as Caprimulgus ridgwayi seems not to be accidental but is more likely a part 
of a meaningful pattern of distribution, reflecting reasonably similar occurrences of 
certain ecologic variables along the western slope of the Sierra Madre. 

Field work on which this report is based was in part supported by the Permanent 
Science Fund of the American Academy of Arts and Sciences and the Kansas University 


Endowment Association. 
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THE AVIFAUNA OF THE BARRANCA DE OBLATOS, JALISCO, MEXICO 
By ROBERT K. SELANDER and DONALD R. GILLER 


Near the southwestern edge of the Mexican plateau in Jalisco, the Rio Grande de 
Santiago leaves Lago de Chapala and flows in a northwesterly direction across the pla- 
teau and the southern tip of the Sierra Madre Occidental northwest of Guadalajara. 
A series of deep, narrow barrancas has been formed by this river and its larger tribu- 
taries, the rios Verde, Juchipila, Bolaflos, and Guaynamota, in which lowland tropical 
floral and faunal elements penetrate far inland from the Pacific coastal plain of Nayarit 
(fig. 1). North of Guadalajara the cafion of the Rio Grande de Santiago is known as 
the Barranca de Oblatos or Barranca de Ibarra (fig. 2). The floor of the cafion at this 
point lies at an elevation of about 3000 feet, which is about 2000 feet below the level of 
the surrounding plateau. 

This is a report on the avifauna of the Barranca de Oblatos, based on collections 
made by us in June and July, 1958, and augmented by collections and records of E. W. 
Nelson, E. A. Goldman, and P. L. Jouy made in 1892. 

On their first expedition to México in 1892, Nelson and Goldman camped in the 
barranca from May 12 to 15. They also collected from May 16 to 31 at Atemajac, “a 
village at about 4,500 feet altitude 3 miles north of Guadalajara on the rim of a short 
side canyon leading down into the main canyon of the Rio Grande de Santiago” (Gold- 
man, 1951:169-170). Their collections, as catalogued in the United States National 
Museum, include 30 specimens of 22 species from the barranca and 12 specimens of 
10 species from Atemajac. Nelson’s unpublished field notes include a list of species re- 
corded in the barranca and a brief description of the physiography and vegetation of 
the barranca. 

In March, April, and May of the same year, Jouy visited the barranca several times 
from his headquarters at Guadalajara, collecting 27 specimens of 22 species, including 
material on which he based his description of Catharus melpomene |= aurantiirostris | 
clarus (Jouy, 1893). Jouy’s list of birds collected in México in 1891 and 1892 includes 
mention of 25 species collected or observed by him in the barranca. 

The Barranca de Oblatos is reached from Guadalajara by driving three miles north- 
west to Zapopan and continuing north-northeast on a poor dirt road which soon enters 
a shallow east-west canyon about three miles long leading to the rim of the barranca. 
The road then winds down steep slopes to the settlement of Paso de Guadalupe on the 
Rio Grande de Santiago, approximately 10 miles north of Guadalajara. In the dry season, 
buses and trucks ford the river at Paso de Guadalupe and continue on to Ixtlahuacan 
and other small settlements on the east side of the barranca. In the rainy season, the 
river cannot be crossed by vehicles; but there is bus service between Paso de Guadalupe 
and Guadalajara, and trucks come from Guadalajara to load mangos. 

On June 17 we camped along the road in a small cafon leading to the barranca, 
at a point five miles northeast of Zapopan or about two miles from the edge of the bar- 
ranca. Ecologic relationships between Centurus aurifrons and Centurus uropygialis were 
studied there through June 18, but a few specimens of other species were taken and 
some observations recorded. On June 19 we drove to Paso de Guadalupe and hunted 
for one hour, taking only a specimen of C. uropvgialis. On July 3 we returned to Paso 
de Guadalupe and collected through July 9. We left the barranca on July 10. Our col- 
lection consists of 232 skins from the barranca and 24 skins from five miles northeast 
of Zapopan. The majority of our specimens has been deposited in the Museum of Verte- 
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Fig. 1. Map of the Guadalajara region showing localities mentioned in the text. Shaded areas 
are 5000 or more feet in elevation. Ixcatan and Guadalupe are settlements in the Barranca 
de Oblatos. 


brate Zoology, but some are in the Peabody Museum and some in the Texas Natural 
History Collection. Nelson’s, Goldman’s, and Jouy’s specimens are in the United States 
National Museum. 

Nelson’s field notes do not indicate precisely where he and Goldman collected in the 
barranca, but Goldman (1951:170) mentions descending the trail from Guadalajara 
into the barranca “to a ford near which we found quarters at the Hacienda Ibarra.” 
Nelson (MS) noted that the Hacienda was “‘at the fording place.’’ We therefore assume 
that Paso de Guadalupe is equivalent to, or at least very near, the old Hacienda Ibarra. 
Nelson and Goldman may well have hunted over much of the area that we covered in 
our collecting. Goldman’s description of the location of Atemajac indicates that it may 
have been the settlement five miles northeast of Zapopan near which we camped. 
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VEGETATION TYPES 


The variety of different vegetation types in the barranca is not great, a fact which 
is reflected in the relatively small number of species of birds recorded. At Paso de Guad- 
alupe there are narrow stands of riparian vegetation in which bald cypress (Taxodium 
distichum), fig (Ficus sp.), and willow (Salix nigra) trees are dominant (figs. 2 and 3). 
Most of the flood plain, which is about 200 yards wide on either side of the river, is in 
cultivation. But along irrigation ditches at the base of the sides of the barranca there 
are mixed stands of guamuchiles (Pithecollobium), Acacia, and Bursera, with a heavy 
shrub and herbaceous understory. Small stands of candelabra cactus also occur here. 
There are several mango orchards along the river, the largest of which is at the settle- 
ment of Las Animas, approximately one mile up the river from Paso de Guadalupe. We 
hunted there on July 6 and visited another mango orchard adjacent to a small stream 
(“Clear Creek”) which enters the river about one-half mile below Paso de Guadalupe. 

On the steep sides of the barranca there are extensive areas of grassland, with woody 
vegetation being for the most part confined to draws; Bursera sessiflora and B. bipinnata 
are dominant elements (fig. 4). We worked briefly in several draws above camp, but 
most of our collecting was confined to the flood plain. 

On July 8 and 9 we spent several hours in the vicinity of Ixcatan, a small town in a 
valley about halfway up the side of the barranca and about three miles northwest of 
Paso de Guadalupe. Most of the valley is under cultivation but collecting was fairly 
good in wooded arroyos and in a small banana-coffee grove along the road about one- 
half mile from the town. 

Nelson’s description of the vegetation of the barranca in 1892 does not differ sig- 
nificantly from ours. He notes, however, that “over the narrow strips of comparatively 
level land along the river and the steep slopes of talus thence up in many places to the 
very foot of the cliff extends a luxuriant growth of bananas, giving a tropical luxuriance 
to the scene... .”’ At the present time there are few banana trees in the barranca, and 
these are most frequent in mesic situations in arroyos on the side of the barranca. Nelson 
refers to mango orchards and irrigation ditches, which apparently have remained essen- 
tially unchanged. 

At our camp five miles northeast of Zapopan, we collected in a grove of giant pecan 
trees and in willows, mangos, and a few figs along a small stream. The area surrounding 
the narrow flood plain of this stream is covered with typical plateau vegetation consist- 
ing of cacti, acacias, agaves, and other xeric plants. 
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SPECIES LIST 


In the following species accounts, an asterisk precedes the names of those species 
which were not reported from the barranca by Jouy (1893) or Nelson (MS). Where 
Nelson’s comments on the relative abundance of a species disagree with our findings, 
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Fig. 2. The Barranca de Oblatos viewed from the road above Paso de Guadalupe. 


special note is made. Unless otherwise indicated, specimens listed were taken by us in 
the barranca within one mile of Paso de Guadalupe or at Ixcatan. Records from five 
miles northeast of Zapopan and Atemajac, on the rim of the barranca, have been in- 
cluded. Except as noted, specimens taken by us were not molting. 

Because we have not had an opportunity to compare the barranca material with 
that from surrounding areas, we have avoided the use of trinomials. 


*Coragyps atratus. Black Vulture. On July 3 a group of 12 circled high over the river, and a few 
were noted each day thereafter. This species outnumbered the Turkey Vulture, with which it was 
usually associated. 

Cathartes aura. Turkey Vulture. One or two seen almost daily with Black Vultures. 

Polyborus cheriway. Caracara. Nelson reported that this species was “common” in the barranca, 
but we did not record it. 

*Colinus virginianus. Bobwhite. The Bobwhite occurred on grassy slopes of the barranca. Two 
flew from a riparian situation and crossed the river on June 19; a single bird was flushed on a hillside 
above camp on July 5; a covey of 5 was seen near the same spot on July 7; and on July 9 we collected 
a male on the road a few hundred yards up from camp. Both Jouy and Nelson found this species in 
the neighborhood of Guadalajara in 1892, but neither reported it from the barranca. ¢ , July 9, testis 
16 mm., 149 gm. 

Zenaida asiatica. White-winged Dove. This dove was decidedly uncommon in the barranca. A 
pair was seen on July 3 on a road near the river; a pair flew into trees at camp on July 4; one was 
seen in a large bald cypress above camp on July 6; and a lone bird was found at Ixcatan on July 9. 

Scardafella inca. Inca Dove. Common in open riparian situations, along roads and trails, in fields, 
in mango groves, and at Ixcatan; usually in pairs. 6, July 3, testis 4 mm., 40 gm.; Q jv., July 6, 
28.7 gm. 

*Columbigallina passerina. Ground Dove. This dove was outnumbered 50 to 1 by the Inca Dove. 
A pair was seen almost daily on a scrub flat below camp, a few were noted at Ixcatan on July 9, and 
two were collected on the road above camp, where they were feeding with Scardafella. 2 3 2, July 8, 
testes 8 mm., 38 and 42 gm., respectively. 
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*Leptotila verreauxi. White-fronted Dove. Rare. One was seen in Clear Creek canyon and another 
on an ox-cart road on a flat by the river on July 7, and a juvenile was noted at the edge of a riparian 
stand on July 8. 

*Forpus cyanopygius. Mexican Parrotlet. Single individuals or pairs of this small parrot flew over 
riparian vegetation near camp once or twice daily. Occasionally they alighted in the tops of tall trees, 
but they never remained perched in one place for more than a few seconds; in flight they are remark- 
ably fast. 

*Coccyzus minor. Mangrove Cuckoo. A lone individual of this species was seen at close range in a 
dense riparian stand of figs, guamuchiles, and bald cypresses on June 19. It is rare, as we did not find 
it in our later field work from July 3 to 10. This little-known cuckoo is infrequently found in the 





Fig. 3. Willows and other riparian vegetation along the Rio Grande de Santiago 
at Paso de Guadalupe. 


interior, and there apparently are no previous records of it for Jalisco. However, it has been collected 
3 miles east of Tepic, Nayarit, at an elevation of 3000 feet, and at 4000 feet in interior Guerrero at 
Chilpancingo (Mexican Check-list, 1950:133). 

Piaya cayana. Squirrel Cuckoo. We found this species twice, on July 7, when one was collected 
at the edge of a grove of trees in an arroyo on a steep hillside and another was taken in a dense 
riparian stand. ¢, July 7, testis 7 mm., 103 gm.; 9, July 7, laying, brood patch, 112 gm.; 9, April 20 
(Jouy). 

Crotophaga sulcirostris. Groove-billed Ani. These birds were fairly common in riparian stands 
and in adjacent fields. They occurred in pairs until July 9, when we first noted them in small groups. 
A few were seen at Ixcatan but not elsewhere on the side of the barranca. The stomach of one female 
contained grasshoppers. 9, July 3, ova to 3 mm., brood patch, 76 gm.; 9, July 6, ova to 3 mm., 
brood patch, 71 gm.; 9, July 7, laying, 69 gm. 

Geococcyx velox. Lesser Road-runner. Noted twice, on July 3 and 8, crossing the road near the 
floor of the barranca. Residents of Paso de Guadalupe said that these birds were frequently seen on 
grassy slopes along the road to Ixcatan. ¢, July 8, testis 8 mm., 203 gm. The specimen was in an early 
stage of molt, and the tarsal scutes were being replaced. 

Tyto alba. Barn Owl. This species was found “sparingly” by Nelson, but it was not recorded by us. 

Bubo virginianus. Great Horned Owl. This owl was found “sparingly” in the barranca by Nelson, 
but he did not collect it and we did not record it. 
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Ciccaba virgata. Squamulated Owl. A male was obtained by Nelson at Atemajac on May 28. This 
owl is not included in Nelson’s list of species from the barranca and we did not record it. 

Glaucidium brasilianum. Streaked Pygmy Owl. Nelson reports finding “a few” in the barranca. 
We did not record it. 

Chordeiles acutipennis. Trilling Nighthawk. A “few” were noted by Nelson in the barranca, and 
he collected a female at Atemajac on May 28. It apparently is rare in the barranca, since we failed 
to find it. 

*Cypseloides niger. Black Swift. A lone swift, presumably of this species, flew over the river at 
7:30 p.m. on July 6, and about 20 were feeding high over the river before a rain storm in the late 
afternoon on July 7 and 8. Ten Black Swifts were also seen flying before a storm-front at the upper 
edge of the barranca on July 10. The Mexican Check-list cites no records of this species for Jalisco. 
A male collected on July 8 weighed 39.8 gm. No right gonad could be found in this individual, but 
the left testis was apparently normal and measured 10 mm. in length. 

Cynanthus latirostris. Broad-billed Hummingbird. Common everywhere in the barranca from 
wooded draws at Ixcatan to riparian stands at Paso de Guadalupe. One male and one female were in 
early postnuptial molt; the other specimens are in worn plumage. 6, July 4, testis 2 mm., 3.4 gm.; 
6, July 6, testis 24% mm., 3.5 gm.; ¢, July 7, testis 2 mm., 2.9 gm., molting; 2, July 4, ovary active, 
3.4 gm.; sex? (9), July 4, 3.9 gm.; sex? (92), July 5, 3.6 gm.; 9, July 8, 3.2 gm., molting; 4, date 
not indicated (Jouy); 6, May 13 (Nelson); 9, June 1 at Atemajac (Nelson). 

Amazila violiceps. Violet-crowned Hummingbird. This hummingbird was only slightly less com- 
mon than Cynanthus latirostris and was found at all localities where the latter was taken. At Ixcatan 
on July 9, hundreds of individuals of these species were feeding on red-flowered trees. Their feeding 
was interrupted by very frequent intra- and inter-specific chases and fights. This species invariably 
dominated the other, chasing it from flowers. In life the base of the bill in this bird is red. All but one 
specimen (¢, July 4, 6.1 gm.) are in fresh plumage and apparently had completed the fall molt. The 
exceptional individual is about halfway through the molt. ¢, July 3, testis 1 mm., 5.5 gm.; ¢, July 4, 
6.1 gm.; 6, July 5, testis 3 mm., 5.9 gm.; 2, July 8, ovary inactive, fat, 5.6 gm.; ¢, March 10 (Jouy) ; 
6, May 13 (Nelson); ¢, June 18, testis 2/2 mm., 6.5 gm., 5 mi. NE Zapopan. 

Lampornis clemenciae. Blue-throated Hummingbird. According to Nelson, this highland species 
was “common in dense strips of trees and bushes where some water came down the steep hillside, not 
seen elsewhere.” It was not found by us in the barranca. 

Trogon elegans. Coppery-tailed Trogon. Jouy noted that this species, reported by him as Trogon 
ambiguus, was “occasionally seen at the Barranca Ibarra.” Nelson noted that it was “rather common in 
places, seeking localities where the trees afford a shelter in dense foliage from which its rather mourn- 
ful note can be heard for hours.” We did not find it, but perhaps it occurs on the rim of the barranca 
in pine woods or deciduous forest types, which we did not investigate. 

*Trogon sp. Giller saw a yellow-bellied trogon in riparian vegetation on July 9. It probably rep- 
resented 7. citreolus, as no other yellow-bellied species is known from western México. 

Chloroceryle americana. Little Green Kingfisher. Two were present at the edge of a temporary 
rain pool in the riparian association on July 8, and a juvenal male (weight, 32 gm.) was collected as 
it flew down river on July 9. Nelson collected a male at Atemajac on June 1. 

Momotus mexicanus. Rufous-crowned Motmot. This species was uncommon in the barranca. 
One was collected at the head of a small, dark arroyo as it perched on a shrub beneath a giant fig 
tree; two were seen in a similar situation on Clear Creek; and one was taken in an arroyo at Ixcatan. 
é, July 6, testis 4 mm., 68 gm.; ¢@ jv., July 7, testis 3 mm., 71 gm.; 2, July 8, ova to 1 mm., brood 
patch, 68 gm. Postjuvenal molt was almost complete in the male taken on July 7. Its bill is only about 
two-thirds adult size and lacks the conspicuous serrations of adult birds. The two adult specimens are 
in worn plumage, showing no molt. 

Centurus uropygialis. Gila Woodpecker. Moderately common in riparian stands, dead trees bor- 
dering mango orchards, and in candelabra cactus at Ixcatan. The adult specimens in our series are in 
in postnuptial molt. ¢, July 8, testis 2 mm., 72 gm.; 5 @ 6 jv., July 5-9, mean weight, 65.0 gm. 

(range, 61-69 gm.); 9, July 4, 51 gm.; 9, July 9, 64 gm.; 2 jv., June 19, 50 gm.; Q jv., July 5, 54 
gm.; @ jv., July 5,55 gm.; 4, May 14 (Jouy); ¢, May 13 (Nelson). The following specimens were 
taken 5 mi. NE Zapopan, June 17-19: ¢, June 18, testis 5 mm., brood patch, 67 gm.; @, June 18, 
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Fig. 4. A wooded arroyo along the road about 1000 feet above Paso de Guadalupe. 
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testis 6 mm., brood patch, 60 gm.; ¢, June 18, testis 7 mm., feathers growing in on old brood patch, 
70 gm.; 3g, June 18, testis 3 mm., molting, 77 gm.; ¢, June 19, testis 4 mm., feathers growing in 
on brood patch, 75 gm.; é@ jv., June 17, 63 gm.; ¢@ jv., June 18, 65 gm.; ¢@ jv., June 19, 53 gm.; 
, June 17, ovary inactive, no brood patch, 59 gm.; 2, June 18, ovary almost inactive, 57 gm.; 9, 
June 18, 65 gm.; 9, June 19, ovary inactive, molting heavily, 65 gm.; 2 jv., June 18, 53 gm. 

*Centurus aurifrons. Golden-fronted Woodpecker. This species occurred with, but was outnum- 
bered by, C. uropygialis at our camp 5 miles northeast of Zapopan, but it does not enter the barranca. 
Q, June 17, ova to 3 mm., brood patch, 83 gm.; 2, June 17, egg in oviduct, brood patch, 75 gm. Both 
specimens were taken 5 miles northeast of Zapopan. 

Dendrocopos scalaris. Ladder-backed Woodpecker. This species was not present at the bottom 
of the barranca, but two were seen in widely spaced trees in an arroyo at Ixcatan on July 8. Nelson 
mentioned seeing “a few” in the barranca. 

Platypsaris aglaiae. Rose-throated Becard. Fairly common in riparian stands, where it frequented 
medium and upper levels; also noted in open wooded country at Ixcatan. Jouy collected a male on 
May 13 and noted that he did not find it elsewhere than in the barranca. Nelson noted its occurrence 
“among wild figs along the river.” 

The female in our collection has a wide, buffy nuchal collar. A male taken on July 9 is a first- 
year bird with retained juvenal flight feathers; apparently it was not in breeding condition, as were 
the adults collected. 4 (adult) ¢ ¢, July 3-7, mean testis length, 10.5 mm. (range, 10-12 mm.), mean 
weight, 29.78 gm. (range, 28.1-34 gm.); ¢ (first-year), July 9, testis 4 mm., 27.5 gm.; 9, July 4, ova 
to 2 mm., brood patch, 30 gm.; ¢, May 13 (Jouy). 

Sayornis nigricans. Black Phoebe. One to five individuals were seen daily in willows and other 
trees along the river, where they often perched over water; and a lone bird was seen part way up 
Clear Creek on July 5. Nelson referred to it as “common” in the barranca and also collected it at 
Atemajac. ¢, July 6, testis 2 mm., 20 gm., 34 through postnuptial molt; ¢ jv., July 9, 18.5 gm., be- 
ginning postjuvenal molt; ¢, June 1 at Atemajac (Nelson) ; sex? jv., June 2 at Atemajac (Nelson). 

Pyrocephalus rubinus. Vermilion Flycatcher. This was the commonest flycatcher in the barranca, 
occurring in large numbers along trails and field borders at the edge of riparian stands and in savanna 
on slopes. It was less common at Ixcatén than lower in the barranca. Breeding was in progress and 


- 


- 
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many juveniles were noted. Postnuptial molt was beginning in one adult male; all other adults were 
in worn breeding plumage. 4 ¢ ¢, July 3-7, mean testis length, 5.0 mm. (range, 2-8 mm.), mean 
weight, 13.82 gm. (range, 13.1-15.5 gm.); ¢ jv., July 4, testis 3 mm., 14.0 gm.; ¢ jv., July 5, 12.7 
gm.; 2, July 3, ova to 1 mm., brood patch, 13.6 gm.; 2, July 4, ova to 1% mm., brood patch, 15.7 
gm.; 2 jv., July 4, ovary inactive, 13.4 gm.; Q jv., July 7, 12.5 gm.; ¢, May 18 at Atemajac (Nel- 
son). The adult female collected on July 3 was infected with Sarcocystis. 

*Tyrannus melancholicus. Tropical Kingbird. We encountered this kingbird on three occasions. 
Giller took one in guamtchiles about 75 yards from the river, an incubating female was collected at 
the edge of a mango orchard, and a male was collected as it flew across the river near camp. One female 
was infested with three larvae of the blow-fly Philornis. 2, July 9, testis 7 mm., 39 gm., postnuptial 
molt beginning; 9, July 4, ova to 1 mm., brood patch, 37 gm.; 9, July 4, ova to 1% mm., brood 
patch, 37 gm. 

*T yrannus crassirostris. Thick-billed Kingbird. Moderately common in pairs in large trees in savan- 
na on slopes of the barranca as far up as Ixcatan; less numerous in riparian formations; noted daily 
July 4 to 9. On July 8, a pair was observed feeding young in a nest in the top of a tall tree in a mango 
grove. 4 6 6, July 4-8, mean testis length, 9.8 mm. (range, 7-14 mm.), mean weight, 56.0 gm. (range, 
53-59 gm.); ¢ jv., July 7,57 gm.; 9, July 4, ova to 2 mm., brood patch, 57 gm.; 9, July 4, ova to 
1%4 mm., brood patch, 57 gm.; 2, July 8, ovary inactive, brood patch, 54 gm. 

Myiodynastes luteiventris. Sulphur-bellied Flycatcher. Uncommon. Single birds were noted on 
July 3, 4, 5, 6, and 9 in the riparian association, at the edge of a mango orchard, or in the outskirts of 
Ixcatan. ¢, July 3, testis 12 mm., 45 gm.; ¢, July 4, testis 14 mm., 43 gm.; 9, July 4, ovary inactive, 
50 gm.; 2, ova to 2 mm., 48 gm.; ¢, May 13 (Nelson) ; 2, June 2 at Atemajac (Nelson). The female 
collected on July 4 was infected with Sarcocystis. 

*Myiozetetes similis. Vermilion-crowned Flycatcher. It is surprising that this flycatcher was not 
recorded by Nelson or Jouy. It was moderately common in the more open, drier riparian situations, 
but it was not seen at Ixcatan or elsewhere in the barranca. Breeding was over at the time of our 
study: well-grown juveniles were collected; one female was in heavy molt; and molt was started in 
another female and in a male. ¢, July 4, testis 10 mm., 32 gm.; ¢@ jv., July 7; 9, July 5, ova to 
1 mm., 30 gm.; 2, July 6, ova to 1 mm., 34 gm.; 2 (jv.), July 6, 31 gm. 

Pitangus sulphuratus. Kiskadee Flycatcher. Moderately common in open places in riparian stands 
and in the outskirts of Ixcatan, where it was usually seen with M yiozetetes. This species is decidedly 
less numerous in the barranca than at lower elevations in western México. The testes of the two adult 
males collected were only partly reduced from full breeding size (about 15 mm.), but both birds 
were molting heavily. Molt in an adult female was just beginning. 

Jouy reported that this flycatcher was abundant in the outskirts of Guadalajara, but he did not 
list it from the barranca. Nelson, however, found it “common” there. ¢@, July 5, testis 10 mm., 82 gm.; 
6, July 6, testis 10 mm., 81 gm.; ¢ jv., July 9, testis 3 mm., 76 gm.; ¢@ jv., July 9, testis 3 mm., 
73 gm.; 9, July 7, ovary inactive, brood patch. 

Myiarchus tyrannulus. Wied Flycatcher. Wied Flycatchers were common in riparian vegetation 
and were seen once, on July 5, in a wooded arroyo and in a mango orchard at Las Animas. Breeding 
apparently had not begun, as the adult females collected had inactive ovaries and lacked brood patches, 
and the testes of males were below breeding size. All birds taken were in moderately worn plumage 
and none was molting; no juveniles were encountered. A male from 5 miles northeast of Zapopan was 
in breeding condition on June 19 (testis 14 mm., 44 gm.), and this species was breeding at San Blas, 
Nayarit, in late June (¢, June 22, testis 10 mm., 39 gm.; 9, June 21, ova to 4 mm., brood patch; 
9, June 21, ova to 2 mm., brood patch, 43 gm.). Data from barranca specimens are: 4 6 4, July 3-6, 
mean testis length, 5.8 mm. (range, 5-6 mm.), mean weight, 45.8 gm. (range, 44-47 gm.) ; 9, July 3, 
ovary inactive, no brood patch, 43 gm.; 2, July 9, ovary inactive, no brood patch, 41 gm.; ¢, May 14 
(Nelson) ; 2, May 15 (Nelson). 

Myiarchus tuberculifer. Olivaceous Flycatcher. This small Myiarchus was not uncommon in sa- 
vanna and field borders near Ixcatan, but it was found only once in the lower barranca, when a 
juvenile was taken in mangos at Las Animas. ¢, July 9, testis 4 mm., 18.6 gm.; ¢ jv., July 6, 16.5 
gm.; sex?, July 8, 17.1 gm.; 6, May 13 (Nelson); ¢, May 14 (Jouy). 
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Empidonax hammondii. Hammond Flycatcher. Jouy collected a migrant female of this species in 
the barranca on March 9. 

Empidonax wrightii. Wright Flycatcher. A migrant male was collected by Jouy on March 9. 

M yiopagis viridicata. Yellow-crowned Elainea. M yiopagis was uncommon in the barranca. Single 
individuals were noted in riparian stands on July 4, 5, and 9, and one was found on Clear Creek on 
July 8. 2, July 8, testis 7 mm., 12.3 gm.; 2, July 4, ova to 2 mm., brood patch, 11.5 gm. A male was 
collected on May 13 by Nelson, who called it “rare” in the barranca. 

Petrochelidon pyrrhonota. Cliff Swallow. According to Nelson, this species was “common” in the 
barranca in May, 1892. We saw a flock of swallows which may have been this species flying up the 
river late in the afternoon, but we did not collect specimens. 

Stelgidopteryx ruficollis. Rough-winged Swallow. Two swallows were feeding over the river and 
adjacent fields on July 3 and 5, and two flocks of 20 each flew up river at 7:00 and 7:30 p.m. on 
July 6. These were not all definitely identified, but many and perhaps all were of this species. About 20 
were feeding low along the road from Paso de Guadalupe to Ixcatan on July 9. ¢ jv., July 6, testis 
1 mm., 14.3 gm.; ¢ jv., July 9, 13.5 gm.; 9 jv., July 9, 12.5 gm.; 6, June 2 at Atemajac (Nelson). 

Hirundo rustica. Barn Swallow. Recorded as “common” in the barranca by Nelson. This is an 
upland species in central México and would not be expected to occur in the breeding season in the 
lower barranca. We did not record it. 

Corvus corax. Holarctic Raven. Rare. One was chased by a Tyrannus near camp on July 4; one 
was in company with a group of vultures on July 7; and two followed a large Buteo over the bar- 
ranca on July 9. 

Calocitta colliet. Magpie-jay. On July 6 a group of four was encountered along the lower border 
of a tall stand of trees and cacti about 34 mile up the river from camp, and three specimens were col- 
lected. Two more were seen in large cacti up Clear Creek. Residents of Paso de Guadalupe told us 
that the urraca is more frequently seen in the barranca in the winter than in the summer. Jouy ob- 
tained specimens on March 9 and mentioned finding this jay “in the lower sides of the barranca in 
small flocks of four or five.” Nelson regarded it as “common.” Colliei is treated as a race of formosa 
by Hellmayr and most recent authors, but evidence to be presented elsewhere (Selander, MS) suggests 
that it is specifically distinct. ¢, July 6, testis 15 mm., 235 gm.; 9, July 6, ovary inactive, 225 gm.; 
9, July 6, ovary inactive, 223 gm.; 9, July 7, ova to 3 mm., 251 gm. All four were molting and the 
females had brood patches which were being refeathered. All were in the same stage of molt, having 
dropped primaries 1 and 2. ¢ and 2, March 9 (Jouy). 

*Campylorhynchus gularis. Spotted Wren. This species was not present on the floor of the bar- 
ranca, but one was singing in a wooded arroyo at Ixcatan on July 8, and a pair was collected there 
on July 9. A pair was found nesting in a cactus-scrub stand on a slope 5 miles northeast of Zapopan 
on June 18, where it occurs with Campylorhynchus brunneicapillus. C. gularis is not, as has been sug- 
gested by several recent authors, conspecific with C. jocosus (Selander, MS). 6, July 9, testis 7 mm., 
28.3 gm.; 9, July 9, brood patch, 31 gm.; ¢, June 18, testis 6 mm., 31 gm., 5 mi. NE Zapopan. 

Campylorhynchus brunneicapillus. Cactus Wren. Seen only at our camp 5 miles northeast of 
Zapopan; not present in the barranca. 

Thryothorus sinaloa. Sinaloa Wren. The Sinaloa Wren was one of the commoner species in the 
barranca, where we found it in dense riparian understory, at the borders of mango orchards, and in 
shrubs along irrigation ditches. It was present but less numerous in wooded arroyos on the sides of the 
barranca and at Ixcatan. Males sang throughout the day. One pair had a nest 8 feet up in a guamichil 
at the side of a trail. 10 ¢ 2, July 3-8, mean testis length, 6.9 mm. (range, 5-9 mm.), mean weight, 
17.47 gm. (range, 15.7-19.0 gm.) ; ¢, May 13 (Nelson). An incubating female (ova to 1.5 mm., 18 gm.) 
was taken on June 18, 5 miles northeast of Zapopan. 

Thryomanes bewickii. Bewick Wren. Nelson reports seeing “a few” in the barranca, but we did 
not find it . This is a plateau species in Jalisco, occurring above 3000 feet (Mexican Check-list, 1957: 
160), and would not be expected in the lower parts of the barranca. 

Salpinctes obsoletus. Rock Wren. In central México this wren is restricted to upland regions. 
Nelson took a male at Atemajac on May 19, but this species does not occur in the barranca. 

Catherpes mexicanus. Canyon Wren. Seen regularly along stone walls, in rocky areas, and on 
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cliffs throughout the barranca. 6, July 5, testis 4 mm., 15.5 gm.; ¢@, July 6, testis 4 mm., 15.7 gm.; 
&, July 7, testis 3 mm., 15.9 gm. 

Melanotis caerulescens. Blue Mockingbird. Confined to dense riparian growth, where it was mod- 
erately common in pairs in the understory. This species was extremely secretive but came well to 
squeaks. 6 ¢ 2, July 3-9, mean testis length, 8.8 mm. (range 8-10 mm.), mean weight, 62.0 gm. 
(58-66 gm.); 92, July 6, laying, 64 gm.; 9, July 9, laying, 69 gm.; 2 jv., July 5,59 gm.; ¢, March 
10 (Jouy); ¢, April 21 (Jouy); ¢, May 15 (Nelson). 

Mimus polyglottos. Northern Mockingbird. Whereas Nelson mentions seeing “a few” individuals 
of this species in the barranca, we found no evidence of it there. The species occurs both on the plateau 
in Jalisco and at low elevations in Nayarit. 

*Toxostoma curvirostre. Curve-billed Thrasher. This species was moderately common on the slopes 
of the barranca, where it was associated with large cacti; occasionally individuals flew to the edge of 
riparian stands. The data on gonads indicate breeding. ¢, July 4, testis 13 mm., 78 gm.; ¢@, July 8, 
testis 15 mm., 84 gm.; ¢ jv., July 7, 68 gm.; 9, July 4, egg in oviduct, 76 gm.; 9, July 9, laying, 
74 gm. 

*Turdus rufo-palliatus. Rufous-backed Thrush. This thrush was not reported by Jouy or Nelson, 
but we found it common in riparian vegetation. One was seen in a mango orchard in the same tree 
with Turdus assimilis, but possibly this individual was attracted from an adjacent riparian stand by 
our squeaks. Except for this instance, there was strict habitat segregation of the two species, with 
T. assimilis being found only in mangos. The two species were about equally common and both were 
breeding. 4 6 6, July 3-8, mean testis length, 13.0 mm. (range, 9-16 mm.), mean weight, 74.5 gm. 
(range, 72-78 gm.); 4 2 9, July 3-6, ova 1 to 4 mm., brood patches, mean weight, 79.0 gm. (range, 
74-85 gm.). 

Turdus assimilis. White-necked Thrush. ¢, July 5, testis 12 mm., 66 gm.; 6, July 6, testis 9 mm., 
73 gm.; 9, July 5, ova to 2 mm., brood patch, 69 gm.; 2, July 6, brood patch, 72 gm.; ¢, March 9 
(Jouy); ¢, April 21 (Jouy); ¢, May 13 (Nelson). A male (testis 14 mm., 71 gm.) was collected 
5 miles northeast of Zapopan on June 18. 

Catharus aurantiirostris. Orange-billed Nightingale-thrush. This was one of the commoner birds 
in riparian stands, to which it was all but confined. Occasionally we found it feeding on the ground 
at the edge of mango groves where these were adjacent to riparian stands, but it was not found at 
Ixcatan or on the sides of the barranca. 6 ¢ 6, July 3-8, mean testis length, 11.0 mm. (range, 10-12 
mm.), mean weight, 27.60 gm. (range, 24.9-29.2 gm.); 9, July 3, ova to 2 mm., brood patch, 27.4 
gm.; 2, July 8, laying, brood patch; 2 6 6, May 13 (Jouy); 3 6 6, 2 2 9, May 13-15 (Nelson) ; 
3, June 18, testis 15 mm., 28 gm., 5 mi. NE Zapopan. 

Vireo hypochryseus. Golden Vireo. This Tropical Zone species was found only twice. On July 7 
a male (testis 8 mm., 13.8 gm.) was collected in a tree overhanging the road to Ixcatan near a mango 
orchard on Clear Creek. The bird was repeatedly flitting up from its perch and returning. Another 
individual was seen in a wooded draw at Ixcatan on July 9. Nelson collected a male and a female on 
May 13 and regarded the species as “common.” 

Vireo flavoviridis. Yellow-green Vireo. This was the commonest species in the riparian associa- 
tion, to which it was almost confined. A few occurred along Clear Creek and in mango orchards adja- 
cent to the river, but none was noted elsewhere in the barranca. These vireos mobbed us repeatedly, 
cceming to our squeaks with rasping calls and tails conspicuously fanned. A nest with three young was 
found on July 3 in a guamtchil over water. From July 3 to 7, a series of 12 males and 3 females 
was collected; data from these specimens are as follows: 12 ¢ ¢, mean testis length, 8.6 mm. (range, 
6-11 mm.), mean weight, 18.22 gm. (range, 17.2-19.3 gm.) ; 3 2 9, all with brood patch and ova to 
2 mm., mean weight, 19.80 gm. (range, 18.6—20.5 gm.). This species is migratory, wintering in South 
America. Jouy found it only “tolerably common” in the barranca in May, and he collected a male on 
May 13. Nelson collected 2 specimens ( 6 and sex?) on the same day and called the species “abundant.” 

Parula pitiayumi. Olive-backed Warbler. Nelson collected a male of this conspicuous warbler on 
May 7 and noted that it was “common” in the barranca. It is therefore surprising that we failed to 
find it either at 5 miles northeast of Zapopan or in the barranca. 

Euthlypis lachrymosa. Fan-tailed Warbler. Although Jouy refers to the Fan-tailed Warbler as 
“tolerably common in the Barranca” and Nelson regarded it as “abundant,” we encountered it only 
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three times. One was taken in understory vegetation below a giant fig tree in a rocky area at the edge 
of the river on July 6. Later in the day, another was seen in a similar ecologic situation 30 yards from 
the river, and on July 8 a pair was collected along Clear Creek at the edge of a mango grove. This 
bird is very shy and stays low in dense cover. ¢, July 6, testis 9 mm., 15.1 gm.; ¢, July 8, testis 8 mm., 
14.8 gm.; 9, July 8, ova to 2 mm., brood patch, 15.0 gm.; ¢, May 14 (Jouy); 6, May 13 (Nelson) ; 
$, May 15 (Nelson). 

Basileuterus rufifrons. Rufous-capped Warbler. One was seen on July 8 in a thicket at the head 
of a gully leading off Clear Creek halfway up the side of the barranca. Jouy collected a male on 
May 11 and Nelson took a specimen on May 12. Nelson called it “common.” 

*Passer domesticus. House Sparrow. Common in clumps of guamuchiles and tuna cactus in the 
vicinity of houses at Paso de Guadalupe and Ixcatan. Two juveniles collected were in postjuvenal 
molt. ¢ jv., July 7, testis 1 mm., 26.5 gm.; 9, July 9, laying, brood patch, 27.5 gm.; 9 (jv.), July 4, 
ovary inactive, 23 gm. 

Tangavius aeneus. Red-eyed Cowbird. Fairly common in riparian vegetation and in adjacent fields, 
and abundant in the outskirts of Ixcatan. Breeding. 5 adult ¢ ¢, July 4-9, mean testis length, 11.6 mm. 
(range, 11-13 mm.), mean weight, 59.6 gm. (range, 58-61 gm.) ; 9, July 3, laying, 50 gm.; 2, July 7, 
laying, 51 gm.; 6 ? jv., July 8, 46 gm.; ¢, May 13 (Nelson). 

Cassidix mexicanus. Boat-tailed Grackle. This very conspicuous species was noted by Nelson as 
“common” in the barranca in May, 1892, but it was not present in July, 1957. Residents of Paso de 
Guadalupe had no recollection of seeing it in the barranca. 

Icterus wagleri. Wagler Oriole. Sparsely distributed throughout the barranca. A pair flew high 
over the river on July 3, one was taken in a banana grove near Ixcatan, and two were collected in 
wooded arroyos at Ixcatan on July 9. Specimens were also taken near camp on July 4 and 8. Jouy 
collected two adult males on April 21 and 22, and Nelson called the species “common.” Our series in- 
cludes two first-year females, neither of which had a brood patch or active ovary. .¢, July 9, testis 
10 mm., 43 gm.; 9, July 9, ova to 1 mm., brood patch, 42 gm.; 9, July 9, laying, brood patch, 
41 gm.; 9, July 8, brood patch, 39 gm.; 2 (first-year), July 4, ova to 1 mm., 41 gm.; 9 (first-year), 
July 4, ova to 1 mm., 42 gm.; ¢, April 21 (Jouy); ¢, April 22 (Jouy); ¢, May 13 (Nelson) ; 
6, June 18, testis 15 mm., 50 gm., 5 mi. NE Zapopan. 

Icterus cucullatus. Hooded Oriole. Jouy reported collecting a “young male” of this species on 
April 21. We did not record it. 

Icterus pustulatus. Scarlet-headed Oriole. This oriole was abundant and conspicuous in a variety 
of habitat types from the riparian association on the floor of the barranca to wooded arroyos at 
Ixcatan. On the sides of the barranca it was the commonest bird. Many fledglings were seen. 5 ¢ 2 
adult, July 4-6, mean testis length, 8.2 mm. (range, 7-11 mm.), mean weight, 37.5 gm. (range, 35-40 
gm.); 6 (first-year), July 6, testis 4 mm., 35 gm.; 5 9 2, July 3-6, all with brood patch, mean weight, 
35.2 mm. (range, 35-36 gm.); 92 (jv.), July 4,27 gm.; 6, April 21 (Jouy); ¢, May 14 (Nelson). 

Piranga flava. Hepatic Tanager. “Several specimens” seen and an adult male collected by Jouy 
on March 10 were probably migrants, as we did not find this species in the barranca. 

Piranga bidentata. Swainson Tanager. We found this plateau species three times in the barranca. 
A lone male was collected in a riparian stand on July 3, and an incubating female was taken in the 
same area on July 4. A pair came to squeaks in a mango grove on July 8, and the male was collected. 
é, July 3, testis 8 mm., 36 gm.; 6, July 8, testis 10 mm., 34 gm.; 2, July 4, ova to 1 mm., brood 
patch, 35 gm.; @, May 14 (Jouy). 

Carpodacus mexicanus. Common House Finch. A few were noted in wooded arroyos, in the out- 
skirts of Ixcatan, and near houses adjacent to mango orchards. Nelson noted that it was “common.” 
6, July 5, testis 7 mm., 20.6 gm.; 9, July 3, ova to 3 mm., brood patch, 21 gm. 

*Spinus psaltria, Lesser Goldfinch. Numerous in open areas at Ixcatan and in a row of trees at the 
foot of the side of the barranca; noted on a riparian flat on July 6. 6, July 5, testis 6 mm., 9.9 gm.; 
6, July 6, testis 5 mm., 9.9 gm.; 9, July 4, ova to % mm., 8.1 gm. All three specimens have retained 
a few proximal juvenal primaries, upper greater primary coverts, and distal secondaries. 

Guiraca caerulea. Blue Grosbeak. Although Nelson reported the Blue Grosbeak as “common” in 
the barranca, we did not find it there. Several were seen by us, however, 5 miles northeast of Zapopan 
on June 17. 
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Passerina versicolor. Varied Bunting. This species was confined to shrubby growth on dry hillsides 
above Paso de Guadalupe and at Ixcatan. It was not common. ¢, July 3, testis 9 mm., 14.3 gm.; 
6, July 8, testis 10 mm., 16.1 gm.; 9, July 6, ova to 2 mm., brood patch, 15.0 gm.; ¢, March 9 
(Jouy). 

*Sporophila torqueola. White-collared Seedeater. Fairly common along field borders and edges of 
arroyos throughout the barranca. ¢, July 3, testis 5 mm., 8.8 gm.; ¢, July 3, testis 6 mm., 10.0 gm.; 
9, July 5, laying, 10.5 gm.; ¢, June 1 at Atemajac (Nelson); 2, June 2 at Atemajac (Nelson). 

*V olatinia jacarina. Blue-black Grassquit. This grassquit was common in shrubby field borders, in 
milpas, along trails, and in grassy fields.4 ¢ ¢, July 3-5, mean testis length, 5.3 mm. (range, 4-6 mm.), 
mean weight, 8.90 gm. (range, 8.1-9.9 gm.); 2, July 5, ova to 4 mm., 9.5 gm.; sex? (4), June 19, 
8.7 gm., 5 mi. NE Zapopan. 

Melozone kieneri. Rusty-crowned Ground Sparrow. This species was common in pairs in dense 
understory vegetation almost everywhere. We noted it in riparian willows, along ditches bordering 
fields, and in wooded arroyos. Generally it stays in dense vegetation and may go unnoticed, but it is 
easily attracted to squeaks or owl calls. Several times we saw it feeding on the ground beneath mango 
trees. Nelson noted that it was “very common on brushy hillsides.” Jouy reported that “it was found 
almost exclusively around the head of the barranca on the bare hillsides and on the road leading down, 
but never descending any distance toward the warmer country.” This is contrary to our experience, 
for we found it as common in riparian growth at Paso de Guadalupe as elsewhere in the barranca. 
9 $64, July 4-7, mean testis length, 9.2 mm. (range, 6-12 mm.), mean weight, 38.9 gm. (range, 
35-41 gm.); 9, July 4, laying, 40 gm.; 2, July 7, brood patch, 36 gm.; ¢, May 11 (Jouy); 9, May 
13 (Jouy); sex?, May 13 (Nelson). 

*Aimophila quinquestriata. Five-striped Sparrow. On July 7, a pair was seen in low shrubs and 
herbs in a grassy area at the side of the road halfway between Paso de Guadalupe and Ixcatan. 

*Aimophila ruficauda. Russet-tailed Sparrow. This sparrow was common on the floor of the bar- 
ranca in shrubs bordering fields, especially in the vicinity of cacti and agaves. A few were seen at 
Ixcatan, but the species was absent from hillsides and was not noted in the riparian association. 4 ¢ ¢, 
July 4-5, mean testis length, 5.5 mm. (range, 5-6 mm.), mean weight, 28.60 gm. (range, 27.2-30.0 gm.). 

*Aimophila rufescens. Rusty Sparrow. Found in small numbers in understory of clumps of small 
trees in dry gullies high on the side of the barranca, where it occurred with Melozone. On July 8 a 
male alternately sang and sun-bathed about 20 feet up in a tree at the edge of an arroyo. 6, July 7, 
testis 10 mm., 39 gm.; ¢, July 8, testis 10 mm., 38 gm.; 9, July 7, laying, 35 gm. 

The foregoing list provides a reasonably complete picture of the breeding avifauna 
of the lower parts of the Barranca de Oblatos, but additional work on the upper slopes 
will undoubtedly increase the number of species. There is also need for further collecting 
of nocturnal and crepuscular species, which we all but neglected. Some of Nelson’s and 
Jouy’s sight records, as well as our own, require confirmation. 

It is apparent that the avifauna includes numerous tropical lowland species which 
penetrate inland from the arid coastal plain to the west, and which occur only locally, 
if at all, on the plateau. This element includes: 


Forpus cyanopygius Pitangus sulphuratus 
Coccyzus minor Mvyiopagis viridicata 
Crotophaga sulcirostris Calocitta colliet 
Trogon citreolus ? Turdus rufo-palliatus 
Momotus mexicanus Vireo hypochryseus 
Centurus uropygialis Vireo flavoviridis 
Tyrannus crassirostris Icterus pustulatus 
Tyrannus melancholicus Volatinia jacarina 
Myiodynastes luteiventris Aimophila ruficauda 


Of these 18 species, Coccyzus, Trogon, M yiopagis, and Vireo hypochryseus are rare 
or uncommon in the barranca; and several, including Forpus, Coccyzus, and Calocitta, 
are at, or near, their upper altitudinal limit. 
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Also breeding in the barranca are at least 10 species which are widely distributed on 
the plateau, or at low to medium elevations in the Sierra Madre, but which do not reach 
the arid lowlands in Nayarit. These are: 


Cypseloides niger Icterus wagleri 
Sayornis nigricans Piranga bidentata 
Campylorhynchus gularis Carpodacus mexicanus 
Catherpes mexicanus Aimophila rufescens 


Basileuterus rufifrons 


It is noteworthy that none of the foregoing is common in the barranca and that 
several, including Campylorhynchus gularis and Aimophila rufescens, do not reach the 
floor of the barranca, being, instead, confined to slopes. Several other typical plateau 
species breed near Guadalajara and Atemajac but apparently do not enter the barranca. 
Among these are Centurus aurifrons, Progne subis, Sturnella magna, Icterus bullockii, 
Lanius ludovicianus, Campylorhynchus brunneicapillus, Salpinctes obsoletus, and Pipilo 
fuscus. Lampornis clemenciae and Thryomanes bewickii probably also show this distri- 
bution pattern. 

Blake and Hanson (1942:519) list 16 species as characteristic of the Arid Tropical 
Zone, from 500 to 3000 feet in elevation, in the Tancitaro region of western Michoacan. 
Of these, 8 have been recorded in the Barranca de Oblatos. Of the 45 species in the 
Tancitaro region which are characteristic of the Temperate Zone, 3000 to 6000 feet, 
only 5 have been recorded in the barranca. 
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FROM FIELD AND STUDY 


Torpidity in Cave-roosting Hummingbirds.—On the night of April 28, 1958, we examined a 
small cave at 13,500 feet elevation near Hacienda Antisana, five miles south of Antisana Peak, and 
about 45 miles southeast of Quito, in Napo Pastaza Province of Ecuador. We were accompanied by 
Sr. Manuel Giler Morales, Colector y Herborizador de la Direccion Forestal del Ministerio de Fomento, 
Quito, Ecuador. At 8:15 p.m., ovenbirds, Cinclodes excelsior, and hummingbirds, Oreotrochilus chim- 
borazo, were found roosting in the cave. Five hummingbirds were collected: for identification, three 
males and two females. The others escaped. Two of the males taken were torpid, clinging, with feathers 
fluffed, to the rough ceiling of the cave. They squeaked when picked up and showed some poorly 
coordinated grasping reflexes. One required 10 minutes and the other 13 minutes to revive when held 
in the hand. None of the birds was in breeding condition. Three were molting. These represent the 
same genus as the hummingbirds found in a high-altitude cave in Peri by Pearson (Condor, 55, 1953: 
17-20). This phenomenon may be a daily occurrence with all hummingbirds of the high Andes. About 
ten ovenbirds, none torpid, were also roosting in the cave. Two were taken for identification purposes. 

At 9:05 p.m., the cave was revisited. Some of the escaped birds had apparently returned. One 
female and four male hummingbirds were observed at this time; all but one male were in a torpid 
condition. The cave temperature was 5°C., one-half degree warmer than the outside temperature. 
Another check of the cave at 6:00 a.m. the following morning, less than one-half hour after the first 
sign of dawn, revealed no birds. Cave temperature at this time was 3.5°C. 

The question arises as to what stimuli arouse the birds from their torpid condition. Considering 
the time required for their revival, the condition of the cave, and the time of morning it was visited, 
it seems unlikely that light is the stimulus. Cave temperature, being lower in the morning, could not 
initiate this. Bartholomew, Howell, and Cade (Condor 59, 1957:145-155) demonstrated that rate of 
arousal did not vary with environmental temperature for the White-throated Swift and was no differ- 
ent in fed and unfed birds. In the adult Anna Hummingbird studied by them, the rate and extent of 
arousal decreased as the bird’s energy reserves were used up. This seems to abrogate appetite as the 
stimulus. Perhaps the hummingbirds automatically revive after a certain period of time in torpidity. 
Such a timing mechanism could only be evolved in the equatorial regions where there is a constant 
number of hours of darkness throughout the year. 

The cave discussed here was near a small stream. It was little more than a large depression in the 
rocks and measured approximately 10 feet high and 20 feet wide at the entrance; the roof tapered 
toward the floor at the back, which was 15 feet from the entrance. 

Specimens were identified at the Chicago Natural History Museum with the help of Dr. A. L. 
Rand. Field work in Ecuador was sponsored by the National Science Foundation and the U. S. Atomic 
Energy Commission —NorMan R. Frencu, U.S. Atomic Energy Commission, Idaho Falls, Idaho, and 
Ronan W. Hooces, Department of Entomology, Cornell University, Ithaca, New York, August 2, 1958. 





The Second Occurrence of a Brown Booby near Parker Dam on the Colorado River.— 
On November 20, 1957, Mr. Robert R. Bell, Fisheries Manager of the California Department of 
Fish and Game collected an immature Brown Booby (Swla leucogaster brewsteri) just behind Head- 
gate Rock Dam on the California side of the Colorado River, two miles north of Parker, Arizona. 

This immature specimen was prepared as a study skin by Mr. Bell and presented to the San 
Diego Society of Natural History and is now number 30080 of the Society’s collection. When the speci- 
men was given, Mr. Bell informed the writer that this bird had a resting site on a cliff nearby, so 
evidently it had been observed living in the vicinity before it was shot. He stated that “the stomach 
when examined contained a large mouthed bass six inches in length and that the organs were of such 
minute dimensions, an accurate determination of sex was not possible.” 

This specimen represents the second occurrence of this bird near Parker Dam (Monson, Auk, 
63, 1946:96) far up on the Colorado River and a long distance from the normal salt water habitat 
of the species. 

These records mark a most interesting example of the rapid adaptability of birds to follow into 
new territory where conditions become acceptable for their livelihood. Formerly the Colorado River 
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was a silt-laden, capricious river that was subject to tremendous flooding in early summer and a 
flow reduced in winter to an oftime low that would scarcely reach the mouth of the river at the Gulf 
of California. During this era the muddy water was not acceptable to a large fish population and but 
few species were present, one a very large minnow (Ptychocheilus lucius) which became extinct with 
the clearing of the water. Within the last 40 years man has constructed dams along this turbulent 
river course. These dams have served as settling basins and have regulated the flow, thus clearing the 
water of silt. Within the last two decades the introduction of several varieties of game fish have 
stocked the river with a vast population which live in the clear water. These are of such abundance 
and small size to have become very attractive to fish eating birds. As a result the population of herons 
and other piscivorous birds has increased abundantly, even to the point of attracting such species as 
the Brown Boobies from their salt water habitat on the Gulf of California—-Laurence M. Hvey, 
Natural History Museum, Balboa Park, San Diego, California, July 28, 1958. 


A New Race of Screech Owl from Oaxaca.—Specimens of Otus asio, recently collected in 
Oaxaca, México, by C. C. Lamb, R. W. Dickerman, and J. T. Marshall, Jr., resemble the type of 
Otus asio vinaceus from extreme western Chihuahua, 1000 miles to the northwest. Yet a giant form, 
Otus asio seductus of the Rio Balsas, is placed between them. All these Pacific coastal forms, known 
as the “vinaceous group” of screech owls, are now restored to the species Otus asio because vinaceous 
owls of the race sinaloensis intergrade with Otus asio cineraceus in Sonora (Miller and Miller, Condor, 
53, 1951:172, 176) and because of the identity in voice and behavior of the two forms in that state. 
The population in Oaxaca may be named in honor of its discoverer as 


Otus asio lambi new subspecies 


Type.—Male immature, partly through postjuvenal molt, no. 54407, Moore .Zoological Labora- 
tory; Rio Tehuantepec, 3000 feet, 2 miles west of Nejapa, Oaxaca, México; collected September 27, 
1952, by C. C. Lamb. 

Subspecific characters—Resembles O. a. vinaceus in size and O. a. seductus in pattern, but is 
more intensely vinaceous above and below than either, although intermediate between them in dark- 
ness of the brown back. Blackish auricular rim reduced and less evident than that of seductus. 

Size small, only slightly larger than the small races sinaloensis and vinaceus. Coloration between 
seductus, one of the largest races in the genus, and vinaceus, but nearest the latter. Back darker vinace- 
ous-brown than the pink gray-brown of vinaceus, yet lighter and pinker than the deep ochraceous- 
brown of seductus. Pattern above and below only a trifle coarser than the fine linear markings of 
vinaceus, but vermiculations not composing the uniform background of that race, rather they are 
irregularly deflected to enclose light paired “eye” spots on either side of the shaft streaks, as in seductus, 
which has broader shaft streaks, however. 

Specimens examined.—Otus asio sinaloensis—Sonora: 156, 129; Sinaloa: 1 @ (type). O. a. 
vinaceus—Chihuahua: 1 9 (type), Sinaloa: 2 9. O.a. seductus—Michoacan: 4 ¢ (including type), 
1 9; Guerrero: 1 $,2 9. O.a.lambi—Oaxaca: 2 miles west of Nejapa, 2 ¢ (including type), 1 9 ; 
13 miles east of Juchitan, 1 ¢ ; Puerto Angel, 1 @. Otus cooperi chiapensis—Oaxaca: Cacoprieta, 1 2 ; 
Chiapas: 4 ¢ (including type), 4 2. O. c. cooperi—El Salvador: 4 6, 1 2; Nicaragua: 1; Costa 
Rica: 3 ¢,6 9 (including types), 1 unsexed. 

Range.—Pacific slope of Oaxaca in thorn-woods dominated by candelabra cacti and in denser 
woods (including palms) surrounding coastal swamps exclusive of those at the eastern corner of Oaxaca, 
which are occupied instead by a geographically complementary form currently known as Otus cooperi 
chiapensis (specimen in British Museum, collected by Sumichrast at Cacoprieta = 3 leagues south of 
Tapanatepec; dorsal coloration almost exactly like that of the type of chiapensis). 

Remarks.—The foregoing color comparisons involving hue are based on the following recently 
collected specimens which are at least partly in fresh adult plumage: vinaceus, Moore Zool. Lab. no. 
8494 and the most vinaceous specimens of sinaloensis, thought to suggest what the type of vinaceus 
would have looked like before fading (presumably darker, grayer, and pinker than the reddish-brown 
now manifest—Sheffler Collection nos. 2748, 4556; seductus, Western Foundation Vert. Zool. no. 3471; 
lambi, the type. In worn, faded plumage seductus and lambi resemble each other in back color, although 
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the latter shows more prominently the contrastingly dark crown and the frosty areas around the face 
and hindneck. 

Weights available for two specimens each of the following races suggest that Jambi is of medium 
body size although possessing a relatively short wing: wings average about 148 mm. and weights about 
97 gm. in sinaloensis; 170 mm. and 165 gm. in seductus; 152 mm. and 130 gm. in lambi. 

We thank the authorities of the following museums for permitting Marshall’s examination of their 
specimens of Otus asio and Otus cooperi from the Pacific slope of Middle America: Dickey Collection, 
University of California, Los Angeles; Western Foundation of Vertebrate Zoology ; W. J. Sheffler Col- 
lection; Moore Zoological Laboratory ; University of Kansas Museum of Natural History; Eizi Matuda 
Collection (México, D. F.); A. R. Phillips Collection, Instituto de Biologia (México, D. F.) ; United 
States National Museum; Museum of Comparative Zoology (type of Megascops vinaceus) ; and the 
British Museum (specimen from Cacoprieta) —Rosert T. Moore, Moore Zoological Laboratory, 
Occidental College, Los Angeles,-and Jor T. MarsHatt, Jr., Western Foundation of Vertebrate Zool- 
ogy, Los Angeles, California, October 5, 1958. 


Rock Sandpipers in Southern California—The Rock Sandpiper (Erolia ptilocnemis) previ- 
ously has not been recorded from southern California. Grinnell and Miller (Pac. Coast Avif. No. 27, 
1944:155) reported this species as a “winter visitant on extreme northwest seacoast.” Previous records 
for California at Humboldt Bay included 9 birds, December 13 to March 6, 1925-26, and 5 birds, 





Fig. 1. Rock Sandpiper (Erolia ptilocnemis) on breakwater at Playa del Rey, California. 


December 19 to January 8, 1926-27 (J. M. Davis, Condor, 35, 1933:119). In addition a single bird 
of this species was seen by Alan Craig and others at the Cliff House, San Francisco, on November 1, 
1957 (Audubon Field Notes, 12, 1958:56). On November 25, 1958, I discovered a single Rock Sand- 
piper on the breakwater at the entrance to Ballona Creek, Playa del Rey, Los Angeles County. The 
bird appeared to be in good health, was seen to feed, and remained in close association with Black 
Turnstones (Arenaria melanocephala) and Surtbirds (A phriza virgata). A return visit on November 26 
revealed at least two birds of this species present. Subsequent sightings of these birds were made from 
November 27 through April 2, 1959. The birds appeared fairly tame in that they allowed fairly close 
approach. Colored slides, black and white photographs (fig. 1), and colored motion pictures were 
taken. By late March one of the birds had assumed breeding plumage——ARNOLD SMALL, Los Angeles, 
California, April 17, 1959. 
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The Least Grebe Recorded Again in Arizona.—While accompanying Levi Packard on a 
trip through the Altar Valley of Pima County, Arizona, on January 14, 1958, I located a Least Grebe 
(Podiceps dominicus) at an earthen stock tank 10 miles north of Sasabe and the Mexican border. 
The tank, located on the Santa Margarita Ranch, is about two acres in area and its banks are grown 
to mesquite thickets. 

The bird when collected proved to be a male. The measurements of the wing and exposed culmen 
(87.5 and 21.3 mm., respectively) compare well with van Rossem and Hachisuka’s description of 
Podiceps dominicus bangsi (Trans. San Diego Soc. Nat. Hist., 6, 1937:323). The specimen is now 
deposited in the United States National Museum. 

The only two previously recorded specimens from Arizona are one taken by Huey at Quitobaquito, 
Organ Pipe Cactus National Monument on April 28, 1939 (Trans. San Diego Soc. Nat. Hist., 9, 1942: 
363) and the other taken by L. L. Hargrave at a pond 6 miles northeast of Tucson on September 26, 
1943 (Phillips, Condor, 49, 1947:121) —Sreymour H. Levy, Tucson, Arizona, September 12, 1958. 


Franklin Gull in the Central Pacific——While on an oceanographic and tuna-fishing cruise 
to the Marquesas Islands in May and June of 1958, the author sighted a pair of Franklin Gulls (Larus 
pipixcan) at Taiohae Bay, Nuku Hiva. The birds were first seen on May 15 and remained in Taiohae 
Bay until May 25 when they disappeared. Both birds were black-headed, in typical nuptial plumage; 
the distinctive black markings across the white tips of the wings were clearly observed. In a search of 
the available literature on birds of the Marquesas, we failed to find any mention of the Franklin Gull. 

Two representatives of this species were also sighted in Hawaiian waters at about the same time. 
On May 30, 1958, Henry Hasegawa collected a specimen of Franklin Gull about 2 miles off Kekaha 
Light, Kauai. The gull was in company with a flock of terns and shearwaters which were working 
over a school of skipjack tuna. The author examined the specimen after it had been mounted by a 
local taxidermist and compared it with the figures and description provided by Dwight (Bull. Amer. 
Mus. Nat. Hist., 52, 1925). This bird was also in typical breeding plumage and even in the preserved 
state showed a slight rosy “bloom” on the breast. This coloration was reported to be considerably 
more prominent on the freshly collected specimen. On June 14, Mr. Hasegawa saw a second Franklin 
Gull in West Loch of Pearl Harbor, Oahu; this bird was not collected, however. 

Mr. Hasegawa is an engineer on a tuna fishing vessel and is thoroughly familiar with the common 
sea birds of the Hawaiian area. He collected the gull because he had never seen a bird of this type 
before in Hawaii and realized that its presence here was worth verifying. 

The only other recent sighting of a Franklin Gull in Hawaii was that by John W. Slipp who saw 
and photographed a single specimen near Barber’s Point, Oahu, on May 16, 1953 (Elepaio 14(1), 
1953:7). The A.O.U. Check-list (1957:227) indicates that the Franklin Gull is “Accidental in Hawaii 
(Maui),.... ” This statement was probably based on W. A. Bryan’s list of Hawaiian birds in the 
St. Louis College collection (Auk, 18, 1901:382—387) which describes a specimen in immature plumage, 
most likely taken on Maui but with collection data lacking. The author has been an observer of Ha- 
waiian birdlife for nine years but has not sighted the species in Hawaii in that period—Josepn E. 
Kino, Honolulu, Hawaii, November 20, 1958. 


A Hybrid of the Pintail and Green-winged Teal.—On December 17, 1952, a hybrid between 
the Pintail (Anas acuta) and the Green-winged Teal (Anas crecca carolinensis) was shot at the Pumice 
Unit of the Imperial Waterfowl Management Area, Imperial County, California, by Bill Skotty of 
Riverside, California. The bird was recognized as a hybrid in the course of a bag check by William P. 
Sproul of the California Department of Fish and Game, and Mr. Skotty generously agreed to donate 
the bird to the Dickey Collection, University of California, Los Angeles. 

The bird had been eviscerated and the gonads removed, but the plumage combines features of 
the males of both species and there can be no doubt of the sex. The coloration of the specimen points 
up the many close similarities between the Pintail and the Green-winged Teal, but in some respects it 
resembles one parental species more than the other. Its characteristics may be summarized as follows: 

Resemblance to both parents: back, sides of breast, and flanks finely vermiculated with black 
and white; wing coverts brownish gray; elongate scapulars with outer webs largely black; speculum 
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green, bordered anteriorly by buffy brown and posteriorly by black margined with white and/or buff; 
abdomen white, becoming faintly vermiculated with black posteriorly; undertail coverts black edged 
with white. 

Resemblance to Green-winged Teal: large green postocular patch, bordered with black around 
nape; fine black vermiculation on lower throat; brownish wash on anterior part of breast, overlapping 
numerous indistinct black spots; white crescent mark at shoulder. 

Resemblance to Pintail: crown, chin, and most of throat brown (not chestnut) ; central rectrices 
somewhat elongate and acuminate; faint trace of white streak on sides of neck. 

There are on both sides of the head two irregular patches of pale rufous—a larger one anterior to 
and below the eye and a smaller one in the auricular region. They are separated by a band of brown 
extending from the throat to the eye. 

The size of the bird is more or less intermediate between that of the parent species; it has the 
following measurements (in mm.): wing, 225; tail, 135; culmen from nostril, 35; tarsus, 35. 

Despite the numerous published records of duck hybrids, I have not been able to find a reference 
to a hybrid between the Pintail and the American Green-winged Teal. Hopkinson (Avicult. Mag., 
4th ser., 13, 1935:78-86) lists numerous hybrid ducks reared in captivity, including a cross between 
the Pintail and the European A. c. crecca. Three other earlier references (Arrigoni degli Oddi [Atti] 
Acta Padova, 11, 1889:132-135; Leadbeater, Proc. Zool. Soc. London, 1862:84; and Blaauw, Ardea, 10, 
1921:190) also refer to captive birds or to Old World populations or both. I am indebted to Dr. Charles 
G. Sibley for bringing these records to my attention. 

The specimen reported here presumably represents a naturally produced hybrid between New 
World populations and therefore seems worthy of record. The occurrence of such a hybrid lends fur- 
ther support to the view that the two parent species, formerly assigned to different genera, are best 
allocated to the genus Anas.—Tuomas R. Howe t, Department of Zoology, University of California, 
Los Angeles, California, October 2, 1958. 


Red Phalarope in Mid-eastern Pacific.—On August 15, 1955, a Red Phalarope (Phalaropus 
fulicarius) was collected in the mid-eastern Pacific Ocean, 800 miles west of Cape San Lucas, Baja 
California, longitude 124-44 W and latitude 21-48 N. The bird flew into the A-frame on the stern of 
a research vessel of the University of California’s Scripps Institution of Oceanography at night and 
was picked up next day by William Hapgood, then a member of the United States Fish and Wildlife 
Service. It was frozen and turned over to me and is now no. 30125 in the collection of the San Diego 
Society of Natural History. 

When skinned, the bird was found to be very fat. It probably was a young female but the gonads 
were somewhat decomposed and obscure. However, the large size of the bird supports the view that 
it was a female. The plumage was mottled reddish-brown on the entire undersurface and was a mixture 
of brown and silvery gray above. 

The Red Phalarope is well known as a pelagic inhabitant of the Atlantic and Pacific oceans in 
winter. However, there are many gaps in the known oceanic distribution. Consequently, any specimen 
collected far out at sea is welcome as giving positive and verifiable data—RaymMonp M. GILMoRE, 
San Diego Museum of Natural History, San Diego, California, November 1, 1958. 


Erolia temminckii and Anthus spinoletta blakistoni in Korea.—On September 29, 1957, 
I collected a single immature female Temminck Stint (Erolia temminckii) along the coast of the Yellow 
Sea approximately four miles northeast of Inchon, Kyonggi-do, Korea. It was feeding on a strip of 
wet mud among sparsely growing Typhus along the edge of a small brackish pond. It was believed to 
be of the species Erolia subminuta until correctly identified by Richard C. Banks of the Museum of 
Vertebrate Zoology. It was later confirmed as Erolia temminckii by Herbert G. Deignan of the United 
States National Museum. The specimen weighed 26 grams and was in partial molt. The stomach con- 
tained fine, greenish matter of an undeterminable nature. The skull was unossified. It was compara- 
tively tame and made no attempt to fly as I approached within collecting range. Further observations 
on this species were made in the fall of 1958 on sandy mud flats along the Han River near the city of 
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Seoul. These were as follows: group of seven on September 24, two on September 27, and approxi- 
mately 15 to 20 on October 4. A total of nine specimens was collected; seven were preserved as skins 
and two as skeletons. Five were females, three were males and one was of undetermined sex. From 
the unossified condition of the skulls all were believed to be juveniles. All were extremely fat and in 
heavy molt. Although the Hand-List of Japanese Birds (1958) lists the species as having been recorded 
in Manchuria, Mongolia, China, Formosa, the Kuriles, and the Ryukyus and considers it as an “un- 
common regular transient” and winter visitor in Honshu, Japan, this apparently is the first record of 
its occurrence in Korea. All specimens were deposited in the Museum of Vertebrate Zoology. 

On November 23, 1957, I collected a single male Blakiston Water Pipit (Anthus spinoletta) of the 
race blakistoni among short grass and rocks along a small stream near the town of Idon, Kyonggi-do, 
Korea. This town is near the Kwangnung kings’ tomb and the National Forest area approximately 
15 miles north-northeast of Seoul. The bird was quite tame, ran along the ground, and permitted ap- 
proach to within approximately 15 feet before flushing; it then flew low over the ground and soon 
resettled in the grass approximately 10 feet away where it was collected. This action is quite in con- 
trast to actions of A.s. japonicus, the more common race in Korea, which, generally, flies high into the 
air upon flushing and leaves the area altogether or resettles at a considerable distance. The specimen 
weighed 21 grams and, according to the unossified condition of the skull, appeared to be immature. 
On January 12, 1958, I collected another single individual of this race on a strip of wet sand, along 
open water, in the bed of a wide, shallow stream on the extreme northeastern outskirts of the city of 
Seoul. It was in close company with a group of six Pied Wagtails (Motacilla alba lugens). It weighed 
26 grams; the sex and age were undetermined. Again, on January 19, 1958, John J. Beranek collected 
two additional specimens (one of each sex) on ice and frozen sand along patches of open water in the 
same streambed. They, also, were closely associated with a group of five Pied Wagtails and were easily 
approached. The female weighed 23 grams; the male, 25. Ages were undetermined. All four specimens 
have been ascertained as of the race blakistonit by Deignan and have been deposited in the Museum 
of Vertebrate Zoology. Austin (Bull. Mus. Comp. Zool., 101, 1948:236) considers “highly dubious” the 
racial allocation of a single specimen collected by Orii in Kumwha, Kangwon-do, Korea, on Decem- 
ber 1, 1929, which was reported by Yamashina (Tori, 6, 1930:251-260 [in Japanese]) and accepted by 
the Hand-List of Japanese Birds of 1942 as of this form. The Hand-List of 1958, fourth and revised 
edition, accordingly, reports that this form “strayed to Korea (once—doubtful) .” However, according 
to Toji Mishima (letter from Keisuke Kobayashi dated July 14, 1958) the specimen collected by Orii 
still exists in the Yamashina collection in Tokyo; he considers it, without doubt, as a representative 
of the race blakistoni. In comparison with other specimens of the race collected in Manchuria and 
China, Mishima states that it most closely agrees with the darkest-backed individuals and that upon 
this basis Austin doubted its validity——CHEsTer M. FENNELL, Seoul, Korea, December 18, 1958. 
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NOTES AND NEWS 


The Board of Governors of the Cooper Orni- 
thological Society has requested the editors of 
The Conder to extract and print newsworthy 
items from the reports of monthly divisional 
meetings and to discontinue publishing minutes, 
as such, of the divisional groups. This plan will 
be instituted in the next issue. 


PUBLICATIONS REVIEWED 


Tue Birps or ALAsKA. By Ira N. Gabrielson and 
Frederick C. Lincoln. Color illustrations by 
Olaus J. Murie and Edwin R. Kalmbach, 
topography of a bird by Bob Hines and gazet- 
teer by Myra A. Putnam. The Stackpole Com- 
pany, Harrisburg, Pennsylvania, and the Wild- 
life Management Institute, Washington, D.C., 
xiv + 922 pp., 13 color pls., one fig., one map. 
1959; $15.00. 


The publication of this volume brings to a close 
an ambitious project that has spanned the last 
seventeen years. During this period the work pro- 
ceeded only as time was available from the many 
official duties of both writers with the Fish and 
Wildlife Service, and, more recently in the case of 
Dr. Gabrielson, with the Wildlife Management 
Institute. The rather extensive field experience of 
the senior author in Alaska, and the competence 
in the taxonomy of North American birds on the 
part of both authors, well qualified these men for 
this undertaking. Additionally, their intensive 
scrutiny of the scattered literature on birds of this 
area has resulted in a 55-page bibliography. The 
result is a much-needed and useful book. 

Quite understandably, the greater part of the 
book, and its major contribution, is comprised of 
accounts of the 321 species and 414 subspecies the 
authors recognize as Alaskan birds. The wealth of 
information found here is arranged, in general, 
under the following headings: (1) scientific and 
vernacular names; (2) native names; (3) descrip- 
tion; (4) general range; (5) range in Alaska; 
and (6) haunts and habits. 

The nomenclature follows for the most part 
that of the Fifth Edition of the A.O.U. Check- 
list, although vernacular names are supplied for 
subspecies. Where only one race of a species is 
present in Alaska no vernacular name for the 
species is given. This will surely lead to some 
confusion, especially among less experienced stu- 
dents, and certainly makes use of the book more 
difficult. Notable departures from check-list no- 
menclature, other than in spelling, are few, of 


which the following are examples: the designa- 
tion of the Green-winged Teal as a subspecies, 
carolinensis, of Anas crecca; inclusion of the 
Ruddy Turnstones, confusingly referred to as 
European Turnstone, in the race morinella, not 
inter pres; and the placing of the Bank Swallows 
in the race maximiliani: (consistently misspelled 
with two l’s) rather than riparia. Particularly 
puzzling is the referral of the Alaskan Gray Jays 
to the race arcus. This name was proposed for 
jays inhabiting the Rainbow Mountains of coastal 
British Columbia when it was revealed that the 
former name pacificus should be applied, through 
priority, to the birds in western Alaska. The races 
kadiaka, for the Rosy Finches of Kodiak Island, 
and crassus, for the Savannah Sparrows in south- 
eastern Alaska, are recognized. The Lincoln Spar- 
rows of Alaska, Yukon Territory, and the Mac- 
kenzie Valley are considered to be the race alticola, 
not lincolnii. Some of these changes seem very 
tentative and should be verified by further work. 

The native names may prove useful for field 
workers, but some confusion will result from the 
fact they are variously allocated to dialect, local- 
ity, or both, or merely “Eskimo.” The Innuit dia- 
lect is incorrectly indicated as being spoken at 
Hooper Bay in western Alaska; actually it is 
spoken north of Norton Sound. The variation in 
native names, even between nearby localities, plus 
the difficulty of pronunciation, makes one wonder 
whether these are of real value to ornithologists. 

The descriptions are taken from such sources 
as Bent’s life histories, Chapman’s handbook of 
eastern birds, Bailey’s handbook of western birds, 
and numerous others. Included is length (casually 
given in inches), and a discussion of the plumages 
of downy young, immatures, and adults. These 
descriptions are often laboriously detailed and far 
exceed information necessary or pertinent for 
identification. Much space is devoted to unneces- 
sarily detailed accounts of species known only as 
accidentals or casuals in the state. Notes on nest 
and eggs are also included in this section. 

The statements on general range have been con- 
densed from the Fifth Edition of the A.O.U. 
Check-list, while those on range in Alaska have 
been derived from such sources as the files of the 
Fish and Wildlife Service, the unpublished rec- 
ords of a host of observers, and the literature. 
Each record is cited to the original source or, 
when unpublished, to the observer. This extreme- 
ly valuable and well documented compilation, the 
most outstanding single feature of the book, 
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brings together for the first time many previously 
unavailable records. 

The notes of the senior author, Bent’s life his- 
tories, and other sources, have been extensively 
utilized in drawing up the miscellany of natural 
history information under the title “Haunts and 
Habits.” Important details on song, relative 
abundance, nesting, food, territorial behavior, and 
flight are presented. Others, such as accounts of 
nest and eggs, and remarks on plumage, are need- 
less repetitions of material found under “Descrip- 
tion.” Many of these accounts are written in a 
tiresome anthropomorphic fashion unlikely to ap- 
peal to the professional ornithologist, or to the 
general reader, and certainly they are not in keep- 
ing with the scientific nature of the book. 

In the opinion of this reviewer the species ac- 
counts suffer most when they deal with those 
polytypic species represented by several races in 
Alaska. In some instances both general range and 
range in Alaska are discussed under the race in 
question. For others, only general range is men- 
tioned here, and the range in Alaska is given as a 
unit for the group of races being considered. In 
the latter instance each race may be introduced in 
any one of six or seven ways, making necessary a 
search to pinpoint the form being discussed. Fi- 
nally, the headings “General Range” and “Range 
in Alaska” may both be replaced by simply 
“Range” when this is only in Alaska. This was 
done for the Winter Wrens, in part for the Song 
Sparrows, but not at all for the Fox Sparrows. 

The book is poorly illustrated. The absence of 
range maps, particularly weakening the treatment 
of geographically variable species, will be noted 
by many as a grievous omission. There are no 
photographs, and only one small map for use with 
the gazetteer. The 13 color plates, scattered in- 
discriminately through the text, are, in general, 
of poor quality. 

The introductory chapters cover a variety of 
subjects, such as history, migration, ecological 
zones, and introductions. The 29-page section on 
history, easily one of the better chapters in the 
book, carefully traces the activities and contribu- 
tions of nearly all the ornithologists who have 
worked in Alaska during the periods of Russian 
and American exploration and the recent period 
beginning about 1900. Included as “Some Inter- 
esting Aspects of Alaskan Ornithology” are topics 
such as numbers of species and subspecies present, 
an interesting comparison of numbers of land and 
water birds, regular migrants not known to breed 
in Alaska, casual or accidental species, summer and 
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winter residents, and remarks on such strikingly 
variable species as Winter Wrens, and Fox and 
Song sparrows. Many readers will take issue with 
loose statements such as the one expressing the 
view that all the breeding birds are boreal species. 
While the avifauna is distinctly boreal, it does not 
follow that all the species and subspecies of which 
it is comprised are also boreal. Acanthis flammea 
holboelli is regarded as the single land bird known 
only as a migrant in Alaska, although this race is 
currently regarded by the A.O.U. Committee on 
Nomenclature as breeding across the northern 
part of the state, and no real evidence to the 
contrary is presented. The remarks attributing 
intraspecific variation in Winter Wrens and Sa- 
vannah, Fox, and Song sparrows to fortuitous 
and isola- 
tion due to absence of suitable habitat seem to be 


combinations, environmental factors 


a rather oversimplified attempt to explain com- 
plicated phenomena. The chief discussion on mi- 
gration, primarily concerned with defining routes, 
is of necessity quite speculative, and points up the 
need for detailed studies involving banding, col- 
lecting at critical stations, and coordinated ob- 
servation. 


The discussion of major ecological units in 
Alaska, together with brief statements on those 
species of birds characteristic of these units, is 
developed around the life-zone and faunal district 
concepts of Merriam and Nelson, respectively. 
Merriam’s system includes all of Alaska in the 
Arctic-Alpine (tundra and montane), Hudsonian 
(interior spruce-birch forest), and Canadian 
(coastal forest) life-zones. These coincide with 
the faunal districts, although Nelson also places 
emphasis on the distinctiveness of the Aleutian 
area from the standpoint of both vegetation and 
avifauna. Other major systems of ecological clas- 
sification, as well as climate or climatic gradients, 
are not discussed, and no attempt is made at an 
ecological or faunal analysis. The inclusion of a 
map indicating the distribution of the major 
vegetation types would have greatly enhanced 
this section. 

The lists of vernacular names used in the in- 
troductory chapters do not always agree with 
those used in the species accounts. Names for 
species and subspecies (for example, Lapland 
Longspur, p. 45, and Alaska Longspur, p. 48) are 
used interchangeably. Some names such as Lap- 
land Longspur, Olive-backed Thrush, Lutescent 
Warbler, and others never appear again in the 
book. 

The closing sections include a hypothetical list 
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of birds reported from Alaska but not represented 
by specimens. It is indicated that only four species 
were included in the state list on the basis of sight 
records alone. A helpful gazetteer is provided. 
The book is refreshingly free of typographical 
errors, and only one of the few noticed, the mis- 
spelling of “grosbeaks” (p. 744) is conspicuous. 
This is the first comprehensive report dealing 
with the birds of all of Alaska, and as such aids 
in filling a gap in our knowledge of the ornithol- 
ogy of a vast section of North America. The book 
also serves to bring into focus the relationship 
between Alaska’s avifauna and the avifaunas of 
the circumpolar tundra and coniferous forest bi- 
omes and the boreal avifauna of this continent, 
although this is not discussed in detail or partic- 
ularly emphasized. Ornithologists generally, and 
those with an interest in boreal regions particu- 
larly, will welcome this new and valuable refer- 
ence book. It will long remain the definitive work 
on Alaskan birds.—Francis S. L. WILLIAMSON. 


COOPER SOCIETY MEETINGS 
SOUTHERN DIVISION 

NovEMBER.—The monthly meeting of the 
Southern Division was held on November 25, 
1958, at the University of California, Los Angeles. 

The following names were proposed for mem- 
bership: Liscum Diven, Rt. 1, Box 1063, Scotts- 
dale, Ariz., Mrs. W. C. Knoblaugh, Rt. 3, Box 271, 
Tiffin, Ohio, Kathleen R. Peck, 5215 West Dry 
Creek Road, Healdsburg, Calif., and John M. 
Stokely, 45 Marinita Ave., San Rafael, Calif., by 
C.V. Duff; James B. McCandless, M.D., P.O. 
Box 1079, Mayaguez, Puerto Rico, by Don R. 
Eckelberry; Waldo S. Cook, Rt. 1, Box 183-A, 
Ukiah, Calif., and Mary Reynolds Schroeder, 
9720 Regent St., Los Angeles 34, Calif., by Thomas 
R. Howell; Douglas Oglesby, P.O. Box 4, Atas- 
cadero, Calif., and Tom Reeder, 1108 Taylor St., 
Topeka, Kans., by Jack C. von Bloeker, Jr. 

The meeting then adjourned for members to 
attend a lecture by Dr. W. H. Thorpe, Dept. 
Zoology, Cambridge University, and President, 
British Ornithologists’ Union. Dr. Thorpe’s lec- 
ture, “Imprinting and Other Forms of Learning,” 
was given under the auspices of the Lida Scott 
Brown Foundation.—Dorotuy E. Groner, Sec- 
retary. 


January.—The monthly meeting of the South- 
ern Division was held on January 28, 1959, at the 
Los Angeles County Museum. 

The following names were proposed for mem- 
bership: Lawrence Edward Francis, 120 S. Lassen 


St., Susanville, Calif., by Seth B. Benson; Jan 
Roger van Oosten, 2167 E. Crescent Dr., Altadena, 
Calif., by Mrs. John Q. Burch; Carl S. Dentzel, 
Southwest Museum, Los Angeles 42, Calif., Mrs. 
Stanley S. Dickerson, 222 DeVoe Ave., Spotswood, 
N. J., William James Graber III, M.D., Parkland 
Memorial Hospital, 5201 Harry Hines Blvd., Dal- 
las 35, Tex., Margaret Louise Hill, 4200 Shoal 
Creek Blvd., Austin 5, Tex., Edmond A. Schles- 
selman, 4580 N. Palm Ave., Fresno 4, Calif., 
Amy B. Tolman, Aiokpanchi, Route 1, Picayune, 
Miss., Edward R. Valentine, 609 S. Grand Ave., 
Room 1201, Los Angeles 17, Calif., Lincoln C. 
Van de Griendt, 2530-A Piedmont Ave., Berke- 
ley 4, Calif., Miss Mary Alice Wiley, Broadbent, 
Ore., James L. Woodson, 28 Whitman Ave., West 
Hartford, Conn., and Dien Zuh-ming, No. 1, 
Lane 6, Yung Kang St., Taipei, Taiwan (For- 
mosa), China, by C.V. Duff; Walter William 
Ferguson, 216-15 132nd Road, Springfield Gar- 
dens 13, L.I., N.Y., and James Fenwick Lans- 
downe, 1978 Forrester St., Victoria, British Co- 
lumbia, by Don R. Eckelberry; Clarence Donald 
Cone, Jr., 29 Reynolds Drive, Hampton, Va., by 
Ed N. Harrison; Henning Aptrup Jensen, Jern- 
bane Alle 993, Vanlose, Denmark, William Homan 
Thorpe, Jesus College, Cambridge, England, and 
Mrs. Wm. Hibbs Wallace, Drummond, Mont., by 
Thomas R. Howell; Jon Charles Barlow, Dept. 
Zoology, Univ. Kansas, Lawrence, Kans., by Rich- 
ard F. Johnston; Alwin Gissing, P.O. Briscoe, 
British Columbia, by Frank A. Pitelka; Arthur 
G. Morley, Jr., 712 Cedar St., San Diego 1, Cailif., 
by James R. Sams; Thorkeld R. Knudsen, 1974 
Santee St., Los Angeles 11, Calif., by W.J Shef- 
fler; Jim Brandt, 109 11th St, Sparks, Nev., An- 
thony B. Burgess, 3880 Blenheim St., Vancouver 
8, British Columbia, Otis D. Hyde, 12745 Gravelly 
Lake Dr., Tacoma 99, Wash., John L. Kaspar, 
Zoology Dept., Univ. Wisconsin, Birge Hall, Mad- 
ison 6, Wis., Kenneth Lane, 1349 Clermont St., 
Denver 20, Colo., K. McKee, 2603 Maple Cres- 
cent, Rossland, British Columbia, Frederick P. 
Poole, 17 North Girard St., Woodbury, N. J., and 
Dennie G. Rainey, Dept. Biology, Long Beach 
State College, 6101 E. Seventh St., Long Beach 4, 
Calif., by Jack C. von Bloeker, Jr. 

The following slate of officers for 1959 was 
elected: Dorothy E. Groner, president; M. Dale 
Arvey, first vice-president; Wilbur W. Mayhew, 
second vice-president; and Don Bleitz, secretary. 

William H. Moore, M.D., of Bakersfield, showed 
his colored motion picture, “Bridger’s Wilder- 
ness.”—DorotHy E. Groner, Secretary. 
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CasH IN BANK, DECEMBER 31, 1957 Sri eR a pee eA ae Rea ae ies 


App: CasH RECEIPTS 
General Publication Fund 


Membership dues, regular and sustaining..............................- 


Subscriptions for The Condor 


Dividends and interest received on endow ment funds | 
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Contributions received for the publication of The Condor. 
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Avifauna Fund 


Avifauna sales, net (Note B) ; esate 


Contributions received .... 
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Endowment Fund 
Life memberships and installment payments received on 
life memberships - 
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Other cash receipts 
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General Publication Fund 
Publication costs of The Condor 
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Engraving 
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Editor ... 

Other disbursements 


Avifauna Fund 

i Sales tax paid 
Printing 

Shipping and postage 
Other disbursements 


Endowment Fund 
Purchase of corporate securities 


CASH IN BANK, DECEMBER 31, 1958 (Note C) 
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1957 


$ 2,025.03 
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$11,151.92 


18,733.18 


29,885.10 


21,247.06 


$ 8,638.04 


Dec. 31 
1958 
$ 1,619.27 
5,138.44 
1,880.33 


$ 8,638.04 











Note A: At December 31, 1958, the business manager had in his custody endowment funds invested 
in corporate securities which cost $51,629.35, and had a market value of $122,134.50. This endow- 


ment fund includes contributions received in the names of Florence M. Bailey, 


Louis B. Bishop, 


Albert E. Colburn, Joseph Grinnell, A. Brazier Howell, Harry R. Painton, and Isabel A. Thomson. 
Note B: At December 31, 1958, the Society had a stock of Avifaunas for which the total of quoted 


list prices was $37,474.00. 


Note C: Cash in Bank, December 31, 1958, includes $297.99 on deposit with Merrill Lynch, Pierce, 


Fenner and Smith. 





C.V. Durr, Business Manager 





For Sale, Exchange, and Want Column—Each member of the Cooper Society is entitled to one 
short advertising notice in any issue of the Condor free. Notices of over 3 lines will be charged for 
at the rate of 25 cents per line. Send advertising copy to Jack C. von Bloeker, Jr., Los Angeles 
City College, 855 N. Vermont Ave., Los Angeles 29, California. 
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WantTep—aAustin, “Birds of Korea”; please state price and condition—Cuester M. FEennett, 
Civ. Personnel Div., AG, 8th U.S. Army, APO 301, San Francisco, Calif. 


WanTep—Vol. II, Birds of Massachusetts and Other New England States, by Edward H. Forbush. 
Can offer in exchange copy in good condition of Birds of America, by various authors—Pror. A. 
LAURENCE DEAN, 911 Preston Ave., Blacksburg, Va. 


Wantep—Roberts, “Birds of Minnesota.”—James Honces, 1514 E. High St., Davenport, Iowa. 


For Sate—Bailey, Wild Animals of Glacier National Park, $4.50 postpaid; A. H. Howell, Florida 
Bird Life (37 color plates by Jaques), AAA condition, same as new, $20.00 postpaid; Nature Lover’s 
Library, 6 vols., green buckram, like new, $14.00 express prepaid—Joun L. Bracxrorp, Box 445, 
Libby, Montana. 


For Sate-—North American Fauna, nos. 1-5, 8, 10-12, 14-22, 24-56. Will accept best offer over 
$150.00.—Dovectass H. Husparp, Box 21, Yosemite National Park, Calif. 


WanTED—..22 cal. smooth-bore rifle, for collecting. Please state condition and price-——EUGENE 
LEFeBvre, Museum of Natural History, Univ. Minnesota, Minneapolis 14, Minn. 


WantTep—“The Vertebrate Eye and Its Adaptive Radiation,” by Gordon L. Walls, Cranbrook 
Inst. Sci., Bull, 19, 1942. Please state price and condition—Don R. Mepina, Museum of Vertebrate 
Zoology, Univ. California, Berkeley 4, Calif. 


For Sate—First Hawaiian Dictionary, to which is appended an English-Hawaiian vocabulary, by 
Lorrin Andrews, 1865, $15.00.—Mrs. Ernest Esert, 1703 E. Clif Dr., Santa Crus, Calif. 


For SaLeE—Bent’s Life Histories of N. A. Birds, as follows: no. 162, Gallinaceous Birds; no. 176, 
Cuckoos, etc.; no. 179, Flycatchers, etc.; no. 195, Nuthatches, etc.; no. 191, Jays, etc.; no. 196, Thrushes, 
etc.; no. 197, Wagtails, etc.; no. 203, Wood Warblers; no. 211, Blackbirds, etc. All in good condition; 
reasonable prices.—Pror. A. LAURENCE DEAN, 911 Preston Ave., Blacksburg, Va. 


ArRIFLEX 16—The ‘finest nature cameras at prices you can afford. Used, $700.00, $1,000.00 and 
$1,200.00,. or: brand new at only $1,300.00; lenses and accessori¢s at reasonable prices, also. May I 
help you with your photo problems? I can save you money on film and equipment of all kinds.— 
Joun Tyter, 603 Alta Ave., Santa.Monica, Calif. 


For SatE—Write for complete details and specifications on Specimen Case no. 112, designed by 
the University of California, size 27” x 44” X 42”, priced at $199.00, F.O.B., Escondido, Calif — 
CHAPPELL’s House or Woopcrart, Box 1085, Escondido, Calif. 


Essays—By Emerson Stringham: Wyoming’s Devil’s Tower, Forests, and Tetons, 50¢; Kerrville, 
Texas, and its Birds, 50¢; Alexander Wilson, 50¢; all 3 for $1.00—Emerson StrincHam, P. O. Box 986, 
Kerrville, Texas. 


WantTEp—Preserved avian specimens, just hatched, identified, maximum 12 hours old.—Davm K. 
WETHERBEE, Pomfret Center, R.D., Hampton, Conn. 


Wantep—Birds’ Eggs of North America. Please state price and condition—Ep N. Harrison, 
1134 Glendon Ave., Los Angeles 24, Calif. 


For Sate—Marshall, Summer Birds of the Rincon Mountains, Saguaro National Monument, 
Arizona, reprint with color plate of the Olive Warbler, $1.00, postpaid —-Taomas R. HowELt, Assistant 
Business Manager, Cooper Ornithological Society, Dept. Zoology, Univ. California, Los Angeles 24, 
Calif. 





SPECIAL ANNOUNCEMENT 


Late in 1959 the Cooper Ornithological Society will publish Part II of the monu- 
mental work, Life Histories of Central American Birds, by Dr. Alexander F. Skutch. 
This book will run approximately 600 pages and is brilliantly illustrated by the noted 
artist, Don R. Eckelberry. 


It has been our experience that the announcement of each new book produces a size- 


able number of orders for our other publications. We think it is important to point out 


to bird students, libraries, and collectors of fine bird books the importance of sending us 
their orders for Part I of Life Histories of Central American Birds while copies are still 
available. This book contains life histories of 40 species of birds of Central America 
belonging to the higher families of song birds—the finches, tanagers, troupials, wood 
warblers, and honey creepers. 


Part I consists of 448 pages and it is illustrated by Don R. Eckelberry. A group of 
four tanagers is shown in color and all other species are represented by line drawings. 
Thirty-two photographs show nests and habitats of tropical America. 

Pacific Coast Avifauna Number 31 was published in 1954. It is available at the fol- 
lowing prices: 

Bound with paper covers 
Bound with strong buckram 


Sent postpaid anywhere in the U.S.A. 
(4% sales tax added for sales in California) 


Send Orders to 
COOPER ORNITHOLOGICAL SOCIETY 
Tuomas R. HowE tt, Assistant Business Manager 
Department of Zoology, University of California 
Los Angeles 24, California 








